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'‘Shall it lie unproductive in the public vaults ? 
Shall the revenue be reduced ? Or shall it not rather 
be appropriated to the improvements of roads, canals, 
rivers, education, and other great foundations of pros- 
perity and union under the powers which Congress may 
already possess or such amendment of the Constitution 
as may by approved by the State.” 


— Thos. Jefferson 




To My Collecv^ues of the Sixty -third Coti 0’ ess: 

Before many weeks there will probably come before the House 
a proposition to commit the Federal Government to the speedy com- 
pletion of the levee system on the Mississippi River. 

I have undertaken to collate such data, and set out in orderly 
sequence such related incidents as are thought necessary to a 
proper understanding of the problem to be solved. The platforms 
of all three of the great political parties in 1912, distinctly, specifi- 
cally and emphatically declared that the control of the floods of 
the Mississippi River was a national problem, and the Democratic 
party went so far as to declare that '‘this problem imposes an obli- 
gation which alone can be discharged by the General Government/' 
In accepting the nomination of the Baltimore Convention, Mr. Wil- 
son said: 'Tn the case of the Mississippi River, that great central 
artery of our trade, it is plain that the Federal Government must 
build and maintain the levees and keep the great waters in harness 
for the general use." 

I fully understand that while pre-election pledges must be kept 
and platform promises carried out, it is, nevertheless, incum- 
bent upon the proponents of any measure to show not only that 
party platforms and party candidates are pledged to its enact- 
ment, but also to present the arguments, the reasons, and the facts 
which justify these promises and declarations. I shall, therefore, 
endeavor to demonstrate that the levee system is the only means by 
which these floods can be controlled ; that the riparian owners should 
not be called upon to contribute towards their construction more 
than is contemplated in the legislation proposed; that they could 
not do more if required; that Congress has ample and full power 
under the constitution to warrant the appropriation; and that the 
benefits which would accrue to all the people from this legislation are 
so great, and the contribution to the aggregate wealth of the country 
so enormous, as to constitute a truly national problem. 

B. G. Humphrp:ys 

Washington, 

January 26, 1914. 
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THE PROPOSED LEGISLATION. 

The project which is now pending before the House is in no 
sense a new one. It was in fact adopted by Congress March 3, 1881, 
and provided for the improvement of the Mississippi River ‘'in such 
manner as will improve and give ease and safety to the navigation 
thereof, prevent destructive floods, promote and facilitate commerce, 
trade and the postal service.'’ The proposition, therefore, is not to 
adopt a new project, but simply to provide sufficient funds to com- 
plete a project which was adopted thirty-three years ago. The 
Mississippi River Commission have reported that the cost of a 
completed levee system sufficient in grade and section to withstand 
the largest floods, will cost for the river below Cape Girardeau 
$57,000,000, and for the river above Cape Girardeau $6,000,000. 
Heretofore the levees have been constructed by the local levee 
boards and the Mississippi River Commission working harmoniously 
along identical lines. The local interests have contributed some- 
thing more than $70,000,000 for the work and Congress has provided 
$30,000,000. The legislation which is now being advocated proposes 
that the Federal Government shall contribute $45,000,000 and the 
local interests make up the difference. Heretofore no requirement 
for local contribution has been carried in any legislation of Congress, 
the $70,000,000 above referred to having been provided by the 
localities upon their own motion. It is provided in this legislation, 
now pending, that there shall be local contribution, at least to the 
extent of one-third of the amount expended by the Commission. 
It is not contended by any one that the project which was adopted 
in 1881, and which has been continuously carried on since that 
date, should be abandoned. The insistence, however, of the pro- 
ponents of the pending legislation is that every consideration of 
economy requires that the project be completed expeditiously; and 
to this end it is proposed that Congress appropriate $9,000,000 a year 
for the construction of levees for the next five years, during which 
time local interests shall contribute an additional fund sufficient to 
complete the levee system. The estimate of $57,000,000 for the 
lower Mississippi does not take into account the rebuilding of levees 
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that may be breached or washed away by floods in the future. If 
the appropriations are continued on so small a scale as heretofore 
and the completion of this work thereby extended over another 
thirty years, it is certain that other floods in the future, as they 
have done in the past, will destroy much of the work already and 
hereafter done, thereby making the ultimate cost of a complete 
system very much greater. Only once in the history of the river 
have the levees withstood the floods for a period as long as nine 
years, which was from 1903 to 1912 . Since then three floods have 
come down the river, each one breaking the levees and doing great 
damage. 

The expenditures made in a campaign to prevent the uncom- 
pleted levees from being destroyed is naturally the most costly work 
done. The following letter from the Assistant Chief Engineer of 
the Lower Yazoo Levee District explains this fully: 

Board of 

Mississippi htvtt Commissione^rs 
E)ncinfi:r's department 

W. L. Thompson, Chief Engineer 
Robt. Somerville, Ass't Chief Engineer 

GrEEnvieeE, Mississippi, January 9, 1914. 

Hon. B. G. Humphreys, 

House of Representatives, 

Washington, D. C. 

My dear Mr. Humphreys: 

Senator Percy has sent me your letter of December 
31st asking for some information relative to high water 
expenses of past years. The expenses for high water 
protection by this Board since 1 SS2, including that year, arc 
as follows : 


1882 $59,212.75 

1883 19,628.90 

1884 , 30,921.11 

1890 134,107.50 

1891 41,668.46 

1892 35,817.92 

1893 14,759.22 

1897 96,170.39 
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1898 96,461.96 

1903 122,201.32 

1907 32,541.95 

1912 181,005.34 

1913 232,070.72 


I have omitted years when the expenses were small. 
In addition to these amounts expended by the Levee Board, 
the Government has expended some monies in most, or all, 
of these years for high water protection in this levee 
district, but I cannot ascertain the exact amount, as they 
are merged with engineering expenses in their report. 

As you well know, the greater part of the money ex- 
pended during high water is entirely lost. I think it a 
very low estimate to say that at least 95% is entirely 
wasted. The reasons for this are that the Levee Board 
forces are not organized for high water, consequently we 
have to take on a great many inexperienced men who do 
injudicious work. But by far the greatest reason for the 
loss is in consequence of the base of the levee and surround- 
ing ground being so saturated with water that we cannot 
use scrapers, or other means ordinarily employed for han- 
dling dirt. The earth has to be handled in sacks, and the 
cost of the sacks alone to place a yard of dirt is between 
60 and 70c, this being three to four times as much as the 
placing of a yard of dirt would be during low water time. 
Then of course owing to the ground and levee being wet 
the labor handling the sacks costs three or four times as 
much. And then too a great deal of the material that is 
put in the levees during the high water, being underlaid 
with brush and mixed with sacks, which decay, has to be 
removed after the water goes down. So that an additional 
cost is thereby caused. 

Yours very truly. 


RS MWA 


RoBT. SOMI^RVILBK, 
Asst. Chief Engineer. 


Since 1882 this one levee district, which has a levee line of 
ily 190 miles in length, has expended in emergency campaigns of 
e character above mentioned the enormous sum of $1,098,- 
'0.601 In the River and Harbor bill of 1912 Congress appropriated 
000, 000 for levee construction, $2,000,000 of which was expended 
repairing broken and destroyed levees, and later on in the same 
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session the Sundry Civil appropriation bill carried an item of some- 
thing more than $1,000,000 to defray the expenses of the War De- 
partment incurred in relief work among flood sufferers. Repe- 
titions of this experience are inevitable unless Congress views the 
situation in a business-like way and provides for the completion of 
this project within a reasonable limit of time. It is also proposed 
that the Secretary of War be authorized to make continuing con- 
tracts for the completion of the work. This authorization is nec- 
essary if the work is to be done economically. If contractors can 
be given assurance of several years’ work many more bidders will 
appear, and the price bid for work will therefore be much less. 
They cannot afford to invest in the necessary plant and equipment 
unless they can be assured of work for a series of years, and the 
few who do undertake the work under limitations of annual appro- 
priations, do, and necessarily must charge more for the work to be 
done. On the other hand if appropriations are authorized for, say 
four years, the Commission itself can then afford to purchase the 
necessary plant and equipment to do the work by day labor and 
the bare fact of this advantageous possibility is a potent influence 
in reducing the bids of contractors. This has been the experience 
in River and Harbor work in all parts of the country. Only a 
few days ago Col. Black, of the Engineer Corps, referring to work 
on the New York Harbor, stated: 

''The Chairman. If we were to undertake to do this 
in five or six years and you were given a sufficient amount 
of cash and sufficient authority to make continuing con- 
tracts about what do you think would be the saving to 
the government in that work ? 

Col. Black. I have put my estimate at as low a figure 
as possible. If I can make large contracts I would be 
able to save at least one-fourth. 

The Chairman. And you would have the work com- 
pleted in five or six years instead of having it completed in 
27 years? 

Col. Black. Yes sir, it would be a great deal better for 
New York if Congress found that the income was not big 
enough to stand a large appropriation annually to give us 
a large appropriation every two years and then give us two 
small appropriations. 
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The Chairman. That is an argument that can be made 
with regard to almost any project. 

Col. Black. Yes, sir, except where the government 
owns its own plant, and then all it wants is operating ex- 
penses. 

Mr. Humphreys. Assuming that that would hold true 
everywhere, which I very greatly doubt, and assuming that 
that is an accurate statement, if we were to expend $40,- 
000,000 a year we would just be wasting ten million. 

Col. Black. I think that is a conservative estimate.’’ 

In several instances. Congress has included in the act authoriz- 
ing the improvement authority for the Chief of Engineers, in his 
discretion, to spend a part of the funds provided in the construction 
of a dredge, in the event no satisfactory bid could be obtained 
from private contractors; and in one or two notable instances the 
price per cubic yard of excavation has been reduced by the bidding 
contractors so much below the price at which they had formerly 
oifered to do the work as to render the construction of the dredge 
inadvisable. The local levee boards, which are to be our allies in 
this work, if other destructive floods come on them before the 
levees are completed will necessarily be impoverished to such an 
extent as to make it impossible for them to raise the amount re- 
quired of them under the provisions of the proposed legislation. 

From the above statement it will be observed that Congress is 
not being asked to embark upon any new sea of Federal endeavor 
or expenditure, but simply to complete the work already begun 
in the interest of all concerned. 

Many plans have been suggested for the prevention of floods 
on the Lower Mississippi — Outlets, Reservoirs, Cut-offs, Diversion 
of Tributaries, and Levees. All of these plans have been investi- 
gated thoroughly by the engineers corps of the Army and all hav^t. 
been discarded as inapplicable with the exception of the levee system, 
which has been recommended as the proper method. Many com- 
missions have been appointed by Congress to investigate the sub- 
ject— Bernard & Totten, in 1822; Chas. Ellet, Jr., in 1852; Hum- 
phreys & Abbott, in 1861 ; the Warren Commission in 1875 ; the 
Nelson Committee in 1898. In addition to these the Mississippi 
River Commission was created in 1879 and has continuously since 
then studied the question, and their annual reports fill many vol- 
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umes. All of these commissions investigating the various methods 
proposed have agreed that the best method for flood control is the 
levee system. After the floods of 1913 President Wilson requested 
the Mississippi River Commission to make a further report, and in 
compliance therewith Col. C, McD. Townsend, President of the 
Commission, on the 16th of May, 1913, submitted the following, 
which is the last report on the subject : 

Mississippi River Commission, 

Oppice op the President, 

St. Louis, Mo., May i6, 1913 - 
From: The president, Mississippi River Commission. 

To: The Chief of Engineers, United States Army. 

Subject: Mississippi River floods. 

1. In compliance with instructions contained in your 
letter of April 29, 1913, and on behalf of the Mississippi 
River Commission, I submit the following report upon : 

(a) How best to prevent the occurrence of destruc- 
tive floods in the Mississippi River Basin. 

(i>) How to prevent or reduce to a minimum the 
damages which might be caused by such floods. 

2. Many of the questions involved have been dis- 
cussed in great detail by the commission in its annual re- 
ports, but in accordance with your verbal directions this 
report is made as brief and concise as practicable, and 
there are appended two papers I have recently prepared 
and which, in general, accord with the views of the com- 
mission. Reference is made to these appendices for a 
more extended discussion of the subject matter. 

3. The floods of the Mississippi River Basin are 
caused by heavy storms originating in the Gulf of Mexico. 

Like cyclones, earthquakes, and volcanic eruptions, they are 
acts of God, which man can not prevent; and the rainfall 
during these storms is so excessive that the works of man 
have little effect in increasing or diminishing the volume 
of the flow resulting therefrom. (See Appendix B, p. 20.) 

4. Numerous methods to prevent or reduce to a mini- 
mum the damages caused by such floods have been sug- 
gested : 

(1) Reforestation . — While forests may have some in- 
fluence on a river during midstages they produce little ef- 
fect either during extreme floods or extreme low water. 

It takes too long a time for trees to grow and the humus to 
form under them for reforestation to be a practical solution 
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of flood prevention in the Mississippi Basin. It would alsc 
require the abandonment of too much land needed for agid- 
cultural purposes. (See Appendix B, p. 21, and Appendi^^ 
A, p. 8.) 

(2) Reservoirs, — In a mountainous country, where 
short, high dams can create reservoirs of great depth and 
volume, or in a comparatively level country where low dams 
can form lakes of larage area, it may be practicable to con- 
trol floods by means of reservoirs. There is but a com- 
paratively small section of the Mississippi Basin that ful- 
fills either of these conditions, and in such areas the rainfall 
is generally light. The rolling country, which forms the 
greater part of the Mississippi Valley and from which the 
water that produces its floods is derived, can be protected 
from floods by reservoirs only by an enormous expendi- 
ture. (See Appendix B, p. 23, and Appendix A, p. 9.) 

(3) Cut-offs. — By cutting off the bends in a river, its 
length is diminished and slope increased. This would in- 
crease its discharge at a given height. This method of re- 
lief can not be applied to the Mississippi River, as it would 
seriously injure its navigability during low water, and in- 
crease the caving of its banks which is now excessive. 
While it would afford relief in the upper portions of the 
section of the river thus straightened, it would increase 
flood heights at the lower end, benefiting one locality at 
the expense of another. (See Appendix A, p. 11.) 

(4) Outlets. — Outlets, while locally reducing flood 
heights, have only limited application as a means of relief 
from Mississippi floods. They can not be constructed a])ove 
the mouth of Red River; their influence on flood heights 
extends only comparatively short distances above the local- 
ity where they are constructed ; there is a tendency for 
the river to diminish its area of cross section below them ; 
they have to be protected by levees of the same dimensions 
as the river itself; and there is danger, if the oiitlet is 
made sufficiently large to be of practical value, that the 
river may abandon its present channel and adopt that of 
the outlet. (See Appendix A, p. 11. The subject is 
further discussed in Annual Reports of the Mississippi 
River Commission for 1881, 1882, 1881, 1885, 1890-91, 
1893, and 1912.) 

(5) Diversion of flood zvaters into channels parallel to 
the main river . — The maximum flood discharge of the 
Mississippi River exceeds 2,000,000 second- feet, while it 
discharges about 1,000,000 second-feet at a bank-full stage. 
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A side channel which would discharge the excess flood 
waters would therefore require an area of cross section 
equal to that of the river itself at bank- full stage, and with 
the same characteristics as to depth and velocity. 

(6) Levees . — Levees aiford the only practicable means 
of preventing the damages which might be caused by floods 
in the lower Mississippi Valley. They have been success- 
fully employed on European rivers, and are the only 
means of flood protection of large rivers that have been 
tested, or, if tested, have not failed. To restrain floods 
like those of 1912 and 1913, will require in the existing 
levee line about twice the yardage now in place. The 
estimated cost of such an enlargement is $57',000,000. (See 
Appendix A, p. 13; Appendix B, pp. 25 and 27.) Levee 
construction has not raised the bed of the Mississippi River. 
(See Appendix A, p. 12, and Appendix B, p. 26.) 

(7) Floods have not increased either in volume or fre- 
quency in recent years. (See Appendix B, p. 25.) 

C. McD. Townsund, 
Colonel, Corps of Engineers, 



ENDORSED BY STATESMEN FROM JEFFERSON TO 
WILSON, FROM HENRY CLAY TO BRYAN ! 

There is nothing new in the contention that this is a great 
national question. In returning, without his approval, the omnibus 
Rivers & Flarbors bill. President Tyler in his message of June 11, 
1844 , said: 

^Tn sanctioning a bill of the same title with that re- 
turned, for the improvement of the Mississippi and its 
chief tributaries and certain harbors on the Lakes, if I 
bring myself apparently in conflict with any of the prin- 
ciples herein asserted it will arise on my part exclusively 
from the want of a just appreciation of localities. The 
Mississippi occupies a footing altogether different from 
the rivers and water courses of the different States. No 
one State or any number of States can exercise any other 
jurisdiction over it than for the punishment of crimes and 
the service of civil process. It belongs to no particular 
State or States, but of common right, by express reserva- 
tion, to all the States. It is reserved as a great common 
highway for the commerce of the whole country. To have 
conceded to Louisiana, or to any other State admitted as 
a new State to the Union, the exclusive jurisdiction, and 
consequently the right to make improvements and to levy 
tolls on the segments of the river embraced within its ter- 
ritorial limits, would have been to have disappointed the 
chief object in the purchase of Louisiana, which was to 
secure the free use of the Mississippi to all the people of 
the United States. Whether levies on commerce were 
made by a foreign or domestic government would have 
been equally burdensome and objectiona])lc. The United 
States, therefore, is charged with its improvement for the 
benefit of all, and the appropriation of governmental means 
to its improvement becomes indispensably necessary for the 
good of all.’' 

In a letter to the Chicago Convention in 1847 Thos. H. Benton, 
one of the choice and master spirits of the age, thus apostrophized 
the Father of Waters : 

“Wonderful river ! connecting with seas by the head 
and by the mouth — stretching its arms towards the Atlantic 
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and the Pacific — lying in a valley, which is a valley from 
the Gulf of Mexico to Hudson’s Bay — drawing its first 
waters not from rugged mountains, but from a plateau of 
lakes in the center of the continent, and in communication 
with the sources of the St. Lawrence and the streams 
which take their course north to Hudson’s Bay — draining 
the largest extent of richest land — collecting the products 
of every clime, even the frigid, to bear the whole to a 
genial market in the sunny south, and there to meet the 
products of the entire world: Such is the Mississippi! 

And who can calculate the aggregate of its advantages, 
and the magnitude of its future commercial results?” 

It will be shown that when he submitted his report, in response 
to the resolutions of the Memphis Convention in 1845, Mr. Calhoun 
recommended to the Senate that an appropriation be made for the 
specific purpose of building embankments along the Mississippi 
River to protect the lands from overflow. The appropriation he 
recommended took the form of a donation of public land, but as 
these lands were to be sold and the proceeds of the sale devoted to 
this purpose instead of being covered into the treasury, the dif- 
ference was one of procedure and not of principle. 

Henry Clay, always the champion of the valley and all its in- 
terests, in an impassioned speech in the Senate, said : 

'With regard to the appropriations made for that por- 
tion of the country from which I come, the great valley of 
the Mississippi, I will say that we are a persevering people, 
a feeling people and a contrasting people; and how long 
will it be before the people of this vast valley will rise en 
masse and tumble down your little hair-splitting distinc- 
tions about what is national, and demand what is just and 
fair on the part of this government in relation to their great 
interests? The Mississippi, with all its tributaries, consti- 
tute a part of a great system, and if the system be not na- 
tional I should like to know one that is national. We are 
told that a little work, great in its value, one for which I 
shall vote with great pleasure, the breakwater in the little 
State of Delaware, is a great national work, while a work 
which has for its object the improvement of that vast sys- 
tem of rivers which constitute the valley of the Mississippi, 
which is to save millions and millions of property and many 
human lives, is not a work to be done because not national !” 

Abraham Lincoln said : 
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“The driving of a pirate from the track of commerce 
in the broad ocean and the removing of a snag from its 
more narrow path in the Mississippi cannot, I think, be 
distinguished in principle. Each is done to save life and 
property, and to use the waterways for the purposes^ of 
promoting commerce. ^ ^ ^ The most general object 

I can think of would be the improvement of the Mississippi 
River and its tributaries.” 

Andrew Johnson, in a message to Congress specifically urged 
legislation for the preservation of the levees of the Mississippi 
River declaring it to be a matter of national importance. I quote 
his words: 

“As a subject upon which depends an immense amount 
of the production and commerce of the country, I recom- 
mend to Congress such legislation as may be necessary for 
the preservation of the levees of the Mississippi River. 

It is a matter of national importance that early steps 
should be taken, not only to add to the efficiency of these 
barriers against destructive inundations, but for the re- 
moval of all obstructions to the free and safe navigation of 
that great channel of trade and commerce.” 

Garfield in his letter accepting the nomination for the Presi- 
dency declared: 

“The wisdom of Congress should be invoked to devise 
some plan by which that great river shall cease to be a 
terror to those who dwell upon its banks, and by which its 
shipping may safely carry the industrial products of 
25,000,000 of people.” 

Hayes not only recommended the legislation but also approved 
the bill creating the Mississippi River Commission and signed the 
first bill appropriating money for levee construction. 

Arthur in a message to Congress said: 

“The constitutionality of a law making appropriations 
in aid of these objects cannot be questioned. The safe and 
convenient navigation of the Mississip])i is a matter of 
concern to all sections of the country; but to the North- 
west, with its immense harvests, needing cheap transporta- 
tion to the sea, and to the inhabitants of the river valley, 
whose lives and property depend upon the proper con- 
struction of the safeguards which protect them from the 
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floods, it is of vital importance that a well-matured and 
comprehensive plan for improvement should be put into op- 
eration with as little delay as possible/^ 

And then recalling the fact that the heavy hand of the Federal 
tax gatherer had been laid upon these people at a time when they 
were least able to suiwive the blow, and when they were grappling 
in a death struggle with the great floods of the later 60's, added 
these significant words : 

"'It may not be inopportune to mention that this gov- 
ernment has imposed and collected some $70,000,000 by a 
tax on cotton in the production of which the population of 
the lower Mississippi is largely engaged, and it does not 
seem inequitable to return a portion of this tax to those 
who contributed it, particularaly as such action will also 
result in an important gain to the country at large, and espe- 
cially so to the great rich States of the Northwest and 
the Mississippi Valley/’ 

Roosevelt said: 

"We, the Nation, must build the levees and build them 
better and more scientifically than ever before/’ 

Taft said: 

"T am strongly in favor of expending the whole $ 50 ,- 
000,000 to save that part of the country from floods in a 
reasonable time, and to provide a proper levee system.” 

The following editorial from the Commoner of April 11 , 
ini3, is quoted for obvious reasons. I am aware that editorial 
expressions, as a rule, do not carry that same weight which is at- 
tached to expressions from those who are charged with the re- 
sponsibility of government, such as above quoted; but we canno*i 
overlook the fact that the Commoner is edited by Mr. Bryan, who 
was three times nominated by the Democratic Party as its candidate 
for the presidency, and that at the time the followiing editorial was 
written he was Secretary of State in the Cabinet of Mr. Wilson. 
In view of these facts neither apology nor explanation is necessary 
for including this editorial along with the expressions which have 
been quoted from other great men in the past history of the country : 

"For years the people of the lower Mississippi and 
those living at intersections of the Ohio and Mississippi 
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rivers have been subjected to losses and great inconven- 
iences through floods. There has been considerable discus- 
sion and some effort in a small way to relieve these con- 
ditions. The recent floods will serve to direct attention 
to a duty the discharge of which has all too long been ne- 
lected. Engineers agree that the bad conditions referred 
to could be prevented through the application of laws with 
which engineers are familiar. The sections affected by 
these floods lie in the very heart of the United States and 
it goes without saying that extraordinary efforts ought to 
be made to protect these sections. The work of protection 
should be commenced in earnest and should be carried to 
successful conclusion even though it requires an enterprise 
on a scale so large as the Panama canal. A comprehensive 
engineering plan will provide the people living in the heart 
of America with protection from floods. This is the opin- 
ion of experienced engineers. The good work can not be 
commenced any too soon. Such an enterprise is in har- 
mony with the pledge given by the democratic national con- 
vention for 1912. 

Let this platform plank be faithfully carried out.” 

There can be no escape from the conclusion that this plank 
in the platform should “be faithfully carried out.” It was written into 
the platform at a time when the conscience of the whole country 
had been aroused by the frightful destruction which had taken 
place in the lower valley by the flood of 1912. Congress had made 
large appropriations both for the reconstruction of the levees which 
had been destroyed as well as for relief work among the people of 
the valley who had been rendered homeless and destitute. It de- 
clared that the building of levees for the prevention of overflow 
of the land and its consequent devastation “imposes an obligation 
which alone can be discharged by the Federal Coveniment.” Rec- 
ognizing the importance and the justice of this policy, Mr. Wilson, 
in his address accepting the nomination of the Baltimore Conven- 
tion on this platform declared unequivocally that “in the case of 
the Mississi])])i River, that great central artery of our trade, it is 
plain that the Federal Government must build and maintain the 
levees and keep the great waters in harness for the general use. 
It is plain, too, that vast sums of money must be spent to develop 
new waterways where trade will he most served and transportation 
most readily cheapened by them. Such expenditures are no largess 
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on the part of the government; they are national investments.” 

It is now up to Congress to fulfill these pledges to the people 
and to add this great piece of constructive legislation as one of the 
gems which are to form the crowning glory of the legislative 
achievements of the sixty-third Congress. 



HISTORY OF THE LEVEE SYSTEM. 

The Levee or “dyke” system for the control of floods is not 
a new theory ; in fact it is as old as recorded history. As early as 
the twelfth dynasty, the Pharaohs were building levees along the 
banks of the Nile for the purpose of preventing the overflow of its 
alluvial deltas. 

Sir William Willcocks, late Director General of Reservoirs in 
Egypt, in a lecture delivered at a meeting of the Khedivial Geo- 
graphical Society on the Assuan Reservoir in 1904, said : 

“Of all the methods which Egypt has ever employed 
for the increase of her material wealth, there is only one 
which has never failed her. Whenever the country has 
turned to the Nile it has not been disappointed. It was 
so 4,000 years ago when the problems of water storage and 
flood control engaged the attention of the Pharaohs of the 
Xllth Dynasty. It is so today. The problem which the 
engineers of Amenemhat solved differ but little from the 
problems which we are called to solve today. In those an- 
cient times the absence of masonry regulators made it 
more difficult to control floods than to provide additional 
water. For us the provision of additional water is more 
difficult than protection from floods. Both, however, are 
equally im]:) or taut. 

There is a popular belief that the only function which the 
levees on the Nile perform is to conserve the flood waters for pur- 
poses of irrigation. This is a mistake. The great enemies of Egypt 
with which all the Dynasties of the past have had to grapple are 
two-fold, Drought and Tnundation. 

The excavation of Lake Moeris far away on the upper reaches 
of the Nile, which served as a reservoir for the regulation of its 
flow, was one of the greatest engineering feats of antiquity. It 
l)rought into sul)j ligation the raging floods, and released them only as 
the needs of the lower valley required. These floods were necessary 
to the very existence of the people along the lower valley, and it 
was because he foresaw that this great fountain of life would fall 
unto the hands of the Theban King “who knew not Joseph” that 
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this virtuous statesman foretold the seven lean years and bade 
Pharaoh lay up corn against them. It is nevertheless true that 
these floods when released had to be controlled by levees to prevent 
destructive overflow of the deltas to be irrigated. 

These levees extend along both banks of the Nile, just as they 
do along the Mississippi River, but beginning on the upper reaches 
other dykes are constructed running at right angles to the main 
levee across the valley at varying distances, making a checkerboard 
of levees throughout the entire area. These latter lines are built 
in the interest of irrigation, which is necessary because there is no 
rainfall, and for 500 miles below the confluence of the White Nile 
and the Blue Nile there is not a single tributary. 

The Nile in flood time is considerably above the level of the 
country from Assuan to the Sea. In upper Egypt a very high flood 
is about four feet above the country; in middle Egypt about eight 
feet, and in some places along the lower reaches of the river it is as 
much as twelve feet higher than the adjacent country. In 1861, 
1863, 1866, 1869, 1874: and 1878 there were crevasses in these levees 
which caused great destruction both of life and property. Sir 
William Wilcocks in the lecture above referred to, states that the 
destruction of life and property in the floods of T3 and '78 was very 
great — ''the whole Western half of the delta proper was swept by 
the river and as the canals there have not got good high banks the 
people had no place of shelter to flee to and were drowned in very 
great numbers. The same thing would happen again if a breach 
were to occur now, only the damage would be far more serious. 
The country is covered with villas and ricli plantations, and the 
low lands to the very edges of Lake Borrillos are unclaimed and 
uninhabited. A breach anywhere within 100 kilometres of the 
Barrage during a very high flood would be a national disaster." 

The following description of a flood scene on the Nile reads 
almost as though it were an extract from a press despatch from the 
lower Mississippi : 

"The terror reigning over the whole country during 
a very high flood is very striking. The Nile banks are cov- 
ered with booths at intervals of 50 metres ; each booth has 
two watchmen, and lamps are kept burning all night. 
Every danger spot has a gang of 50 or 100 special men. 
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The Nile is covered with steamers and boats carrying sacks, 
stakes and stones, while the banks along nearly their entire 
length are protected by stakes supporting cotton and indian 
corn stalks, keeping the waves off the loose earth of the 
banks. 

iff ^ 5|c 5j« ^ 5|e 

The news that the bank had breached spread fast 
through the village, the villagers rushed out onto the banks 
with their children and cattle and everything they pos- 
sessed. The confusion was indescribable. Narrow banks 
covered with buffaloes, children, poultry and household 
furniture. The women assembled around the local Saints' 
tomb, beating their breasts, kissing the tomb and uttering 
loud cries. 

Sir William concluded this most interesting and instruc 
lecture in these words : 

^'Four thousand years ago Egypt stood at the parting 
of the ways and adopted a system of water storage and 
flood control suited to basin irrigation which served the 
country well for thousands of years. Today Egypt stands 
again at the parting of the ways and may it be her destiny 
to adopt a system of water storage and flood control suited 
to perennial irrigation which may stand her well for the 
thousands of years which may yet have to come." 

The waters of the Tigris and of the Euphrates were conf 
to their banks by a system of levees ^^in the days when the | 
Queen Simiramis was dazzling the Assyrian nobles with the gorgi 
splendor of her Court, and enslaving the hearts of those yc 
gallants with the lustre of her wondrous eyes." 

When the Renaissance raised the clouds which had kept Eu: 
in darkness for so many centuries, we learn that levees exter 
for many miles along the river Po. About A. D. 
they were extended much further until about the beginning of 
last century they had been completed to its mouth. In Holland 
levee s}'stem has been carried further than in any other countr 
the world and it is estimated that they have cost to date more ‘ 
$1,500,000,000. Immense areas which were formerly subme: 
to a depth of 15 feet by the North Sea, have been successfully 
tected against these destructive tides. Perhaps the most stupenc 
undertaking was the reclamation by means of levees of the Zu; 
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Zee. This great lake is supposed to have been formed in the thir- 
teenth century by terrible storms which swept the North Sea into 
the low country, drowning some ten thousand people. In 1894 
a great levee was constructed which shut out the North Sea and 
one million acres of land were reclaimed, at an estimated cost of 
ninety-five dollars an acre. Levees, in fact, have been constructed 
for the purpose of controlling floods on nearly every river of Europe 
and Asia. On the Rhone, the Danube, the Volga, the Yellow River, 
the Po, the Vistula, the Arno, the Rhine, and in fact all rivers where 
the valley is subject to annual inundation. 

The theory then is no new one, and all the phenomena in any way 
related to river regulation and flood control by this means, have 
been subjected to the test of time. 

The Levee System of the Mississippi River. 

The levee system of the Mississippi River has gone hand in 
hand with its civilization. The first settlements by Europeans in 
the lower valley of the Mississippi were at New Orleans and Natchez. 
The heights around Natchez of course rendered the construction 
of levees unnecessary there, but at New Orleans precautions were 
necessary to protect the settlers from overflow, and had to be taken 
at once. In 1717 , De la Tour, the engineer who laid out the city 
of New Orleans, constructed the first levee along the river front, 
which was completed ten years later, extending for about eighteen 
miles above the city. As the country was gradually settled by im- 
migrants, the levees were extended up stream, each planter building 
the line along his river front. The system was extended in this 
desultory way as the country was slowly settled, and in 1812, 
Stoddard in his history of Louisiana tells ns 

^‘these banks (levees) extend on both sides of the 
river from the lowest settlements to point Coupee on one 
side, and to the neighborhood of Baton Rouge on the 
other, except where the country remains unoccupied. '' 

This was the situation when Jeiferson purchased Louisiana. 
By 1828, according to the Delta Survey (ITumphreys and 
Abbott), the levees had been extended as high up as Red River 
Landing on the West bank and to the high bluifs at Baton Rouge 
on the East Bank. 


19 



By 1844, according to the same authority the line had been 
extended as far North as Napoleon, Ark., on the West bank, and 
disconnected sections extended more or less along the Yazoo Basin. 
Quite an impetus was given to levee building in 1850 by the passage 

of 


The^ Swamp and Ov^ri^i^ow Land Act. 

This law gave to the various states of the Mississippi Valley 

^^the whole of those swamp and over-flow lands made unfit 
thereby for cultivation, which shall remain unsold at the 
passage of this act;'' 

the proceeds of the sales of these lands to be devoted by the statessi 
''to the construction of levees and drains." The purpose to which 
the money so derived was in fact devoted by the various states 
which participated in the distribution depended entirely upon local 
conditions. In the states north of the mouth of the Ohio River 
the money was devoted to draining these swamp and overflowed 
lands into the tributaries of the Mississippi River, the natural and 
inevitable result of which was to increase the flood heights of the 
lower reaches of the river. The purpose to which the money so 
derived was devoted along the reaches of the river below Cairo 
was to the construction of levees which had to be made higher and 
stronger to give vent to the increased flood heights occasioned as 
above related. 

In a very elaborate report on the Over-flows of the Delta of 
the Mississippi, prepared under instructions from the Secretary of 
War by Chas. Ellet, Jr., in 1850-1852 (Senate executive Doc., 20, 
32d Cong., I St Ses.), the disastrous effect of the extensive drainage 
of the lands in the upper valley upon the riparian lands in the lower 
reaches of the river, was set out in great detail. The following 
extract is reproduced from this report: 

'Tt is not for one acting for the moment as an officer 
of the government to criticise the past, or to dictate the 
future, legislation of Congress; yet it may not be inappro- 
priate to say, that if the vast bonus granted for the purpose 
of excluding the water from the swamps above, and send- 
ing it down upon the States below, had been accompanied 
by an adequate appropriation to enable those States below 
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to give vent to that water, or to protect their borders from 
the deluge which it will bring, the good which was intended 
by the grant would have been accompanied by less destruc- 
tion than is now certain, without additional legislation, to 
follow the donation. 

The process by which the 20 untry above is relieved is 
that by which the country below is ruined.'^ 

The following taken from the report of Humphreys and Abbott 
gives in detail the condition of the levees along the entire line when 
the great flood of 1858 came. This flood was the greatest which 
had ever come down the river. Its volume measured at Columbus, 
Ky., showed 1,475,000 cubic feet per second and many levees were 
breached. Referring first to the levees along the St. Francis Basin, 
the report states: 

‘'The levees had all been made since the flood of 1851 
and consequently had never been tested. They were much 
too low, hardly averaging 3 feet in height, although some 
of them across old bayous, were of enormous size, as, for 
instance, a short one near the northern boundary of Critten- 
den County, which was reported to be 40 feet high, 40 feet 
wide at the top and 320 feet wide at the bottom. Generally 
their cross-section was much too small, and, upon the 
whole, they were quite inadequate to effect the object for 
which they were intended. 

From the mouth of St. PVancis River to Old Town, 
the levees were complete. Between this place and Scrub- 
grass bayou, there were several gaps, amounting to about 14 
miles. Thence to Napoleon there were no levees. Be- 
tween Napoleon and the high land, south of Cypress creek, 
there were only about 3 miles of levee. Thence nearly 
to Point La Plache, below New Orleans, the embankments 
were completed. 

On the left bank, excepting a few unimportant private 
levees, there were no artificial embankments between the 
mouth of the Ohio and the southern boundary of Ten- 
nessee. The near approach of the hills to the river, through- 
out the greater part of this region, has the effect of flood- 
ing by hill drainage the narrow belts of swamp land, and 
there is no immediate pi’ospect of any attempt to reclaim 
them. Whether leveed or not, they are too trifling in ex- 
tent to have any sensible influence upon the high-water 
level of the Mississippi River. 
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The Yazoo bottom below the Mississippi State boun- 
dary was considered to be well protected by levees. They, 
however, averaged only about 4 feet in height, and having 
been mainly constructed since 1853, had never been tested 
by a great flood. They were much too low and too narrow, 
as the flood of 1858 proved. The levee which closed the 
Yazoo pass was an enormous embankment across an old 
lake. It was 1,152 feet long, and 28 feet high, with a base 
spread out to the width of 300 feet. About 10 miles of gaps in 
Coahoma and Tunica counties (between Islands 51 and 67) 
had been closed in the winter of 1858, and consequently 
the levees had not had time to settle properly before the 
occurrence of the high water. There was only one open 
gap. It was nearly opposite Helena, and had been caused 
by a caving bank. 

Between Vicksburg and Baton Rouge, on the left bank, 
the levees were complete where there was any occasion for 
them. The hills approach so near to the river in this part 
of its course, that the bottom lands are limited in extent, 
and hence somewhat liable to injury from sudden upland 

me uamage done by the floods of 1858 and 1859 had been 
repaired and great progress was being made in the further exten- 
sion and strengthening of the line when, in 1861, grim visaged war 
showed his wrinkled and most horrid front. 


Great Disaster of the War Between the States. 

It is impossible to overstate the extent of this disaster to the 
industrial development of the deltas of the lower Mississippi. 

The valley was literally and utterly laid waste. Here in truth 
the cry of Havoc was heeded when they let slip the dogs of war. 
The ruin which was general throughout the South was greatest in 
the alluvial deltas, where the planters shared the common disaster 
with their neighbors in the hills, and in addition, suffered the wreck 
of their properties caused by the increasing and unresisted floods 
of the next ten or fifteen years. To illustrate the measure of this 
disaster the following figures from the Census Bulletin will be 
interesting: Farm property in 1850, in the States of Arkansas, 
Mississippi and Louisiana, was valued at $201,9();),34 1 ; in 1860 it 
had risen to the enormous sum of $607,385,471; more than 300 
per cent increase in ten years ! In 1810 it was listed at $213,885,602, 
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a decrease of $400,000,000 in ten years! In addition to this, the 
entire labor system had been revolutionized, and a veritable satur- 
nalia of misgovernment, which would be dignified beyond its deserts 
by calling it chaotic, added horror to the general wreckage. Then as 
a fitting cap to this climax of misfortunes, Congress imposec^ a 
tax of 3c a pound (about $15.00 a bale), on all cotton produced 
for the 3 years of '66, '67 and '68. In the meantime the Star of 
Empire had led the ever industrious, enterprising and aspiring 
youths of the older states, and the army of homeseekers who sought 
refuge in this free country from the hardships and oppressions of 
the old world, into the great states along the upper reaches of the 
Mississippi and the Missouri. The wilderness was subdued; the 
prairies were peopled with virile and industrious farmers ; thou- 
sands, aye, tens of thousands of swamps, marshes and an infinite 
variety of natural reservoirs^ were drained precipitately into the 
great tributaries, causing each succeeding flood to rise higher, and 
making the task of its control annually the more difficult. 

The riparian owners, nevertheless, in spite of. their unhappy 
situation, continued their struggle against the great floods which 
were poured down annually upon them from the rapidly developing 
states of the upper drainage basis, but they were unequal to the 
ever-growing burden. 

The Great Flood of 1874. 

The great floods of 18G2, 1865, and 1867 had almost destroyed 
the levees which had been so nearly built up to standard when 
Humphreys and Abbott filed their report in 1861 (Sen. Ex. Doc. 
8, 40th Cong., 1st Sess.). Then in 1874 came what proved in many 
sections of the delta to have been the most disastrous of all floods. 
The utter wreck and desolation of this once happy valley seemed as 
complete as it was cruel. 

One-half of the lands behind the levees was sold by the tax 
collector in a vain but desperate effort to work out salvation un- 
aided by the government at Washington! It was perfectly evident 
that either the great alluvial deltas must be abandoned to the 
jungle, and this, the most fertile valley in the world, lapse again 
into ‘^some vast wilderness, some boundless contiguity of shade," 
or the Federal Government must come to the rescue. 
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No relief came, however, from that source, and the prospect 
of an enforced abandonment of the whole delta country grew sadder 
and more certain with the monotony of its recurring floods. 


The Collapse of the Local Levee System. 

In 1882, '83 and '84 the deltas were visited for the first time 
by three successive and excessive floods. In 1882 there were 284 
crevasses; in 1883, 224; in 1884, 204; 712 crevasses in three years! 

In his report to Congress heretofore referred to Mr. Ellet 
had foretold with prophetic words how the drainage of the great 
plains along the upper reaches of the river would surely overwhelm 
the deltas along the lower river unless Congress should help the 
people there to build their, J.evees higher and stronger. 

“The process by which the country above is relieved is that 
by which the country below is ruined." This was the report 

of 1852. Now mark how well the sequel held together. 

In 1850 farm values in the eleven great states between 

the Missouri and the Ohio Rivers was given by the Census 

at $827,577,776. The great flood of 1858 measured 1,475,000 cubic 
feet per second. In 1880, farm values in the same eleven states, 
indicating the measure of their improvement, was given at $5,317,- 
880,906, and the flood of 1882 measured 1,800,000 feet per second! 
In the light of these facts how pregnant of truth, how prophetic, 
are these words quoted from the same report: 


The true difflculties of this problem will now be ap- 
preciated. We can protect Louisiana by simple means 
from all ordinary natural floods. But the great problem 
with which we have to cope is, to ascertain how to protect 
her from the deluge created by the artificial improvements 
which are accelerating the drainage of the prairies, and di- 
verting the collected waters from their natural course 
through the lowlands. 

It will thus be seen that it is the pursuit of individual 
and public interests through all of the northern states of 
the Mississippi valley that pours the excess of water down. 
It may possibly be considered, therefore, that it is the com- 
mon duty of the states to guard the land which these im- 
provements now endanger. 
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These floods had at least answered once and for all the mooted 
question of the ability of the riparian owners to protect themselves 
against the ever increasing volume of flood water. In these three 
years the planter had been despoiled of stock, of tenants, and of 
credit — ‘'all his little chickens and their dam at one fell swoop/' 

It was no longer a theory. Without the aid of the Federal 
Government the delta must be returned to the denizens of the jungle 
from whom it had been won and the fight for its civilization must 
be abandoned. This was not conjecture. The prostrate body lay 
before Congress. There was the proof which Horatio required 
upon the platform at Elsinor: "The sensible and true avouch ot 
their own eyes." 

Conventions were held in the Delta to discuss the advisability 
of continuing the unequal struggle against the increasing floods. 
The question was most seriously debated whether to give up the 
fight and surrender that fertile and now beautiful valley to the 
jungle. I quote from the statement of Senator Percy in the hearings : 

Before the Federal Government had indicated a will- 
ingness to help in this work, the Yazoo Delta, more favor- 
ably situated with regard to levees than any other district on 
the river, because it is a great basin divided into two dis- 
tricts with only one outlet, and therefore there is no diffi- 
culty arising out of the feasibility of protection by the levee 
system — in 1880 more than 50 per cent of the land of the 
Yazoo Delta had gone back to the State of Mississippi to 
pay levee debts. In our efforts to protect ourselves by our 
own taxation we had taxed out of the hands of individuals 
back into the hands of the state, where it yielded no rev- 
enue, either for state or county purposes, more than one- 
half of the total acreage of that Delta. The fight was over 
and we were whipped. And elsewhere along the river, 
in the great majox'-ity of places, no levee districts had been 
formed. Then the Government came in and held out a 
hope — it was not what they expended, because it was com- 
paratively little — which gave a fictitious sense of security 
to the people, and they took heart and borrowed money 
on credit, based on belief in Federal aid. 

These brave men blessed with courage and energy, and vigor 
and determination, the characteristics of that matchless band who 
had wrested the wilderness from the savage and carved the name 
"American Pioneer" upon the rock of ages ; in the most fertile spot 
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in that great valley aptly called the cornucopia of the world ; in the 
prime of a vigorous and virile manhood, in a land blessed above all 
others with sunshine and shower, for the first time in the history 
of their race gave up the Divine Commission ''to subdue the earth,’' 
and surrendered! 

In the Yazoo Basin, the richest and most easily protected of all 
the deltas, one-half of the land was forfeited for taxes. The ripar- 
ian owner had kept the faith, he had fought the good fight, but he 
was whipped ! Verily he could have exclaimed in righteous humili- 
ation : "After me the deluge !” 

Let it be borne in mind that it was not the levee system which 
collapsed. It was that system when left solely to the people of the 
deltas to maintain. Having turned for awhile to trace the long 
fight waged in Congress from the earliest days to enlist the Federal 
Government as an ally, we shall return to our story and see how 
hope was revived, and the battle lines reformed under the leader- 
ship and direction of the Mississippi River Commission. 


THE LONG FIGHT FOR FEDERAL AID. 

The control of the floods of the lower Mississippi is a subject 
which has vexed the minds of both the statesmen and engineers 
of this country from the date when jurisdiction of the entire river 
was transferred to the Federal Government by the Treaty which 
consummated the Louisiana Purchase. Just to what extent the 
Federal Government should undertake to improve the river has 
been the mooted question. From the beginning there have always 
been those who insisted that whatever works of improvement were 
carried on by the Federal Government, should be solely in the 
interest of the navigation of the river. On the other hand there 
has been an equally insistent demand that the control of the flood 
waters of the lower river because of the magnitude of the problem, 
the extent of the area to be protected, the almost immeasurable 
potentialities of these fertile acres, was a national problem. 

The navigation of the Mississippi River was one of the most 
important, as it was one of the most exciting questions which com- 
manded the attention of the residents of the valley in the early 
years immediately succeeding the Louisiana Purchase. 

In fact the great dissatisfaction of the people beyond the Alle- 
gheny Mountains over the question of free navigation of the Mis- 
sissippi River was one of the pegs, if not the main one, upon which 
Aaron Burr hung his hopes for a separate empire in the West. 
The transfer of Louisiana to the Union guaranteed ''the free navi- 
gation” of the river to the sea, unobstructed by political agents of 
any foreign government, but the dwellers of the valley complained 
most bitterly that the stream filled with snags and other obstruc- 
tions was, in fact, no more “free” than when the haughty Don 
obstructed the passage. 

Henry Clay in an impassioned speech in the Senate complained : 

‘'Around the region of the coast of the Atlantic, the 
Mexican Gulf and the Pacific coast, everywhere, we pour 
out in boundless and unmeasured streams the treasure of 
the United States, but none to the interior of the West, the 
valley of the Mississippi. Every cent is contested and 
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denied for that object. Sir, I call upon the Northwestern 
Senators, upon Western Senators, upon Eastern Senators, 
upon Senators from all quarters of the Union, to recollect 
that we are part of our common country.^' 

This was in answer to the suggestion that the improvement of 
the river in accordance with a suggestion of the army engineers, was 
really a local and not a national question. 

The First Official Report on the Mississippi. 

In 1822 Bernard & Totten, of the Army Engineer Corps, 
after a very extensive and elaborate study of the river made a 
report in which they declared (H. Doc. 3c;, 17th Cong., 2nd Sess.) : 

^^The only means (of improving navigation) which ap- 
pear practicable to us is the construction of dikes. They 
operate by diminishing the current above them, thus econ- 
omizing the expanse of water, at the same time constrain- 
ing the current to rush with greater velocity through the 
narrow space to be deepened. 

While the waters of this river are over its banks, the 
operation of the current being in proportion to its elevation 
and consequent increase of velocity, the changes which are 
produced in the bed of the river are great, sudden and 
numerous."'^ 

This was the very first official report on the river. There have 
been many investigations since then ; much elaborate study ; almost 
limitless investigation and observation ; in fact, it can be said with 
no exaggeration that no river in all the world has been observed 
with such relentless scrutiny as has the Mississippi during the 
century since it passed to the control of the United States. It is a 
high tribute to the engineering skill and judgment of Bernard and 
Totten that every board of engineers, civil and military, which has 
been called upon to study and report upon the subject since their 
day has agreed to their conclusion ''that the only means which 
appear practicable to us is the construction of dykes.’’ 

Nothing came of this report however, but the floods which 
continued, particularly the two great overflows of 1828 and 1844 , 
stirred the people in the valley to the liveliest activities. Without 
the controlling influence of levees innumerable sand bars were 
habitually formed in the channel which at many places was less than 
three feet deep. On these bars the logs and trees which were an- 
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nually washed into the main stream were accumulated, forming 
very dangerous obstructions to the passage of all water craft. 
Bernard and Totten had reported in 1822 that “the only means 
(of improving these conditions) which appears practicable to us is 
the construction of dykes,’’ and the people of the entire valley set 
about in a most determined fashion to have Congress undertake this 
work. 


Memphis Convention of 1845. 

In 1845 a Convention of the Southern and Western States was 
held at Memphis, Tennessee, for the purpose of considering the 
general interests of the Southern and Western States and particu- 
larly the improvement of the Mississippi River. 

John C. Calhoun presided over the convention and upon taking 
the chair made a notable speech in which, among other things, he 
said: 


“He did not, himself, believe in the power of the Gen- 
eral Government to conduct a system of internal improve- 
ment. He had, independently of other objections, seen the 
evil effects of it, in too many instances, where it has been 
attempted, and the system of log-rolling which ensued ; but, 
in relation to the great highway of western commerce, at 
least, the great inland sea of the country — the Mississippi — 
he did not, for a moment, question that government was 
as much obligated to protect, defend, and improve it in 
every particular, as it was to conduct these operations on 
the Atlantic seaboard. Tt was the genius of our Govern- 
ment, and what was to him its beautiful feature, that what 
individual enterprise could effect alone, was to be left to 
individual enterprise; what a state and individuals could 
achieve together, was left to the joint action of states and 
individuals; but, what neither of these, separately or con- 
joined, were able to accomplish, that, and that only, was 
the province of the Federal Government. He thought this 
was the case in reference to the Mississippi River.” 

(De Bow’s Review, Vol. I (1840), p. 14.) 

This convention adopted a set of resolutions. The one touch- 
ing the Mississippi was as follows: 

''Resolved, That millions of acres of public domain, ly- 
ing on the Mississippi River and its tributaries, now worth- 
less for purposes of cultivation, might be reclaimed by 
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throwing up embankments, so as to prevent overflow ; and 
that this convention recommend such measures as may be 
deemed expedient to accomplish that object, by grant of 
said lands or an appropriation of money/' 

These resolutions were subsequently presented to Congress in 
the form of a memorial and referred to an appropriate committee. 
The following extract from this memorial will prove interesting: 

“The expenditures on the Mississippi thus far, if re- 
ports are to be credited, have produced no results corre- 
sponding to the vast sums appropriated. When the channel 
has been straightened at one point it has been lengthened 
at another, and obstructions or deposits in one bend have 
only been transferred in their removal to another. ‘Saw- 
yers’ and ‘Planters’ have in one season been reduced in 
number to be replaced by the succeeding one. 

“The only fact clearly established, and it is one to 
which attention should be particularly directed as bearing 
with peculiar influence on the proposition submitted, is that 
where the banks of the Mississippi have been leveed and 
prevented from inundating the swamps, the spring rises 
are scarcely perceptible, and the surplus waters are dis- 
charged by deepening the bed; its currents no longer 
able to rise and expand over a wider surface, they have 
to deepen the bed to furnish vent for the waters to be dis- 
charged. The reclaiming, therefore, the swamps and con- 
fining the river to its bed wdll deepen it, and do more to pre- 
serve unimpaired the navigation of the Mississippi than all 
the projects which have hitherto been devised or acted on 
for its improvement. The suggestion, however, is worthy 
of examination, and it is the stronger recommended as it 
may accomplish a great object at comparatively little cost. 

The swamps of the Mississippi nozv zvorthless, and made 
so by the inundations of that river, may he made, by their 
own reclamation, the instruments of improving the navieja- 
tion of that streamT 

Once again it had been ascertained that the river could not be 
improved without the construction of levees along its banks, but 
as these levees, though absolutely necessary in the interest of navi- 
gation, would nevertheless protect vast areas of fertile privately 
owned lands from annual over-flow, objections were persistent, 
and frequently potent, that this was not a national question. 
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Mr. Calhoun on behalf of the committee reported the resolu- 
tions to the Senate in an elaborate report (Senate Doc. 410, 29tli 
Congress, 1st Session). Referring to the particular resolution 
above quoted, the report stated: 

^'As fertile as this great body of land is, by far the 
greater part is at present of little or no value, in conse- 
quence of its swampy character and being subject to inun- 
dation, and must remain so ; alike unprofitable to the public 
and individuals, so long as they may remain in their pres- 
ent condition. But they must remain so until reclaimed by 
embankments. To meet the expense of making them, the 
convention recommends the grant of lands, or appropria- 
tion of money by Congress 

It concluded with a recommendation that these lands be ‘^ceded 
to the states in which they ma}^ respectively lie.” 

Chicago Convention of 1847. 

In 1847 as a result of continuous agitation through the valley 
a national convention was held in the city of Chicago to consider 
the general subject of the Commerce and Navigation of the Valley 
of the Mississippi. 

Thos. H. Benton, then a senator from Missouri, addressed 
a letter to the delegates, very strongly endorsing the general pur- 
pose of the convention and particularly urging the proposition 
that it was the duty of the Federal Government to improve the Mis- 
sissippi River. Extracts from this letter will be found elsewhere 
(p. 106), setting forth his views as to the constitutional questions 
involved, and also his ideas as to the national quality of the project. 

Another great convention was held at Cincinnati, with the net 
result that the public sentiment aroused by these repeated meetings 
at last found expression in the halls of Congress, and brought the 
nation to a realization of the fact that the responsibility was upon 
Congress and that the great interests to be conserved by the proper 
improvement and control of the river were so tremendous as to 
transcend the possibility of local solution and mounted to the high 
dignity of a national ])roblcni. 

Recognizing the justice of this contention, Congress enacted the 
law of September 28, 1850, known ever since as the Swamp and 
Overflow Land Act. 
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This law gave to the various states of the Mississippi Valley 
all the wet lands then remaining unsold, the proceeds of their sale 
to be devoted to their reclamation by levees or drains. This was 
the first appropriation by Congress in the aid of levee construc- 
tion, but the effects of the draining of the low lands in the states 
in the Northern part of the valley so increased the flood heights 
on the lower river that the situation there grew steadily worse. 
(See p. 63.) 


Humphreys and Abbott's Report. 

In addition to the “Swamp and Overflow Act” of 1850, elabor- 
ate surveys of the Mississippi River were authorized, which re- 
sulted in two noteworthy reports; the one elsewhere referred to 
(p. 34), by Mr. Chas. Ellet, made in 1852, the other by Captain 
A. A. Humphreys, in colaboration with Lieut. Abbott, both of the 
army engineer corps. 

These two eminent engineers devoted ten years to the study 
of the subject in hand, and in 1861 made a report to Congress on 
the Physics and Hydraulics of the Mississippi River which has 
since that time been regarded by all students of river hydraulics 
as the standard classic. Many theories are advanced for the con- 
trol of the flood waters of the Mississippi River after every disas- 
trous flood. Public prints are filled with articles written by those 
who believe they have made a great discovery. The levee system is 
condemned as a failure and what the writer honestly, though errone- 
ously, believes to be a new idea is proposed. It is interesting to 
read in the very elaborate report of Humphreys and Abbott how all 
these so-called new theories were put to test long before the present 
generation was born. 

This report contained the following: 

“Analysis of Plans for Protection: 

Three distinct systems have been proposed for the pro- 
tection of the bottom lands against overfloov/. These are : 
First, to modify the actual relations existing between the 
accelerating and retarding forces in the channel, in such 
a manner as to enable the former to carry oft' the surplus 
floodwater without so great a rise in the surface as they 
now require. To this system belong Cut-offs. Second, 

To reduce the maximum discharge of the river. To this 
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system belong diversion of tributaries, artificial reservoirs, 
and artificial outlets. Third, to confine the water to the 
channel, and allow it to regulate its own discharge. To 
this system belong levees, or artificial embankments. 
Each of these systems has its advantages and its disad- 
vantages. Before deciding, then, upon the best practical 
system of protection from the floods of the Mississippi, 
each system must be examined in respect to its feasibility, 
its dangers and its cost as applied to that river. This will 
be done separately for each plan in turn.’" 

Each of these plans is then discussed most elaborately and 
treated both from the scientific standpoint of the engineer as well 
as from the historical point of view. All the rivers of the world 
which had been subjected to the skill of the engineer were studied, 
and their conclusions on these new theories stated thus: 

'Tt has been shown by the preceding discussion that a 
cut-oif raises the surface of the river at the foot of the cut 
nearly as much as it depresses it at the head. The country 
above the cut is therefore relieved from the floods only at 
Iho. expense of the country below. Moreover, if a series 
of cut-offs were to be made extending to the mouth of the 
river, the principles educed show that the heights of the 
floods would be regularly decreased from a point near mid- 
way of the series to the upper end, and regularly increased 
from the same point to the lower end. The system, there- 
fore, is entirely inapplicable to the Mississippi river, in 
whole or in part.'' 

The next plan considered was that of diversion of tribu- 
taries. This whole subject is elaborated and illumined by a dis- 
cussion of every detail and its utter impracticability demonstrated. 

The next question was the plan of the reservoir. This is dis- 
cussed at great length and the question viewed from every angle 
and the conclusion stated in these words: 

''The idea that the Mississippi delta may be economi- 
cally secured against inundation by such dams has been 
conclusively proved by the operations of this Survey to 
be in the highest degree chimerical." 

The next question considered was the plan of outlets and 
after the same elaborate discussion and investigation which was 
unvaryingly devoted to all plans, the conclusion as to outlets is thus 
stated : 
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''Enough has been said to demonstrate, with all the cer- 
tainty of which the subject is capable, the disastrous con- 
sequences that must follow the resort to this means of pro- 
tection/' 

The next plan considered was the levee system. Twenty pages 
of this large report were devoted to the discussion of the levee 
system. The experience of all countries was available, as well as 
the experience of our own people on the Mississippi river since the 
levee system was first inaugurated in 1717. 

The report of Mr. Ellet recommended as means by which the 
floods of the Delta could be prevented: first, levees; second, the 
prevention of cut-offs; third, outlets; and, fourth, reservoirs. He 
is the only engineer who has made a study of the Mississippi River, 
so far as I have been able to ascertain, and who recommended res- 
ervoirs as a practical and efficient means of preventing floods in 
the lower Mississippi. In submitting Ellet's report to the Sec- 
retary of War, Col. J. J. Abert, of the Corps of Topographical 
Engineers, dissented on this point. He said : 

“He also calls to his aid a fourth accessory means of 
controlling these floods; that of reservoirs in the mountain 
gorges near the heads of the principal streams. While I 
willingly admit that all the speculations of a man of intel- 
lect are full of interest and deserving of careful thought, yet 
I cannot agree with him that these reservoirs would have 
any good or preventative effect upon the pernicious inun- 
dations of this river, and even doubt if the water so pro- 
posed to be collected would have any appreciable and cer- 
tainly not an injurious effect upon the inundated region. 
These reservoirs can, of course, collect only the waters 
which shall drain into them and can have no possible in- 
fluence upon other waters below the reservoir draining 
space; or, in other words, from the immense plateau or 
country which lies between the head waters of these rivers, 
or below points where gorges for reservoirs would prob- 
ably be found. My impressions are that the pernicious 
inundations of these rivers are consequent only from a 
general rain or a general and rapid thaw of the snow over 
this immense plateau. The calculation of downfall water 
has direct reference to this extensive plateau and unless it 
can be shown that the vast supply of water from this plateau, 
or a large portion of it, would be collected and restrained 
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by these reservoirs, I do not perceive their advantage to 
the system proposed to be adopted/' 

Humphreys and Abbott, having devoted ten years, as above 
stated, to the consideration of the whole subject in all its phases, 
and having digested all plans which had been suggested by Mr. 
Ellet, concluded their report in 1861 with the following recom- 
mendation : 

''The preceding discussion of the different plans of 
protection has been so elaborate and the conclusions adopted 
have been so well established, that little remains to be said 
under the head of recommendations. It has been demon- 
strated that no advantage can be derived either from di- 
verting tributaries or constructing reservoirs, and that 
the plans of cut-offs, and of new or enlarged outlets to the 
gulf are too costly and too dangerous to be attempted. 

The plan of levees, on the contrary, which has al- 
ways recommended itself by its simplicity and its direct 
repayment of investments, may be relied upon for pro- 
tecting all the alluvial bottom lands liable to inundation 
below Cape Girardeau. The works, it is true, will be ex- 
tensive and costly, and will exact much more unity of action 
than has thus far been attained. The recent legislation of 
Mississippi in organizing a judicious State system of opera- 
tions, however, shows that the necessity of more concert 
is beginning to be understood. When each of the other 
States adopts a similar plan and all unite in a general sys- 
tem so far as may be requisite for the perfection of each 
part, the alluvial valley of the Mississippi may be protected 
against inundation." 

Such was the conclusion of these great engineers at the end 
of the ten-year Herculean task! 

Upon the filing of this report in 1861 special committees were 
created by Congress for the consideration of the subject of the 
improvement of the Mississippi River, but the war between the 
states, which followed shortly thereafter, brought the whole sub- 
ject abruptly to an end. 

The destruction of the levees which had been built prior to 
the war, by the floods of 1862-65, been stated (p. 23). 

In 1866, Congress directed the Chief of Engineers to examine 
and report upon the condition of the levees, giving an estimate of 
the amount that would be required to repair the breaches which had 



occurred. In the report of Genl. A. A. Humphreys, which fol- 
lowed, this significant language appears (Sen. Ex. Doc. 8, 40th 
Cong., 1st Sess.) : 

have excluded from consideration, as not coming 
under your instructions, those cases where the levees have 
been virtually destroyed along so great an extent of river 
front, that their repair would be practically the rebuild- 
ing of the levees of that section of country.’’ 

President Johnson, realizing the wretched plight of the resi- 
dents of the deltas and their hopeless inability to cope with the 
great floods unaided, in vain urged Congress to come to their assist- 
ance (p. 12). 

The report showed that in order to repair the breaks, which 
were technically only breaks in an existing line, and leaving out 
of consideration the long sections which had been washed away or 
caved into the river, would require an appropriation of $3,900,000. 
The report further stated: 

'^There are now under cultivation in this region about 

1.000. 000 acres. 

Of the remaining 19,400 square miles, perhaps, 3,000 
square miles within that region of the most fertile alluvion, 
two-thirds of which may be finally rendered cultivable under 
a proper system of leveeing and draining. This would give 

7.000. 000 acres of cultivated land, capable of giving a bale 
of cotton to the acre, or about double the whole cotton crop 
of the United States in 1860. 

The levees constructed under such a system would not, 
when greatest, exceed in magnitude those on the right 
branch of the Rhine below Arnheim, which protect the 
most fertile part of Holland. These levees are exposed 
at high water to as strong a current as that on the Mis- 
sissippi in flood, and also to the destructive effects of ice. 

But the occurrence of crevasses such as take place with 
every flood of the Mississippi are there unknown. Should 
they happen, the ruin of a large part of the most pro- 
ductive portion of Holland would follow, as extensive 
tracts protected by the levees are lower than the surface of 
the sea, and their reclamation from overflow could only be 
effected by a drainage similar to that which has been ap- 
plied to the lake of Harlem. The supervision, watching, 
and repair of these levees is costly; but effective and re- 
munerative. The levees of the Mississippi as now existing 
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are trifling compared to the interests they protect and to 
the levees of the delta rivers of Europe, the Po, the Rhine, 
and the Vistula. 

>|e>}S5|<5i<;(c5l«5l« ^ 

The proper establishment and maintenance of the first 
order of levees requires some authority entirely beyond the 
influence of local interests.'' 

Congress failed to take the necessary action and the '^process 
by which the country below was ruined’' continued. 

The; Warre^n Commission and Its Re^port. 

Following, and no doubt in large part induced by, the disastrous 
floods of 1874, described elsewhere (p. 23), Congress once again 
created a commission composed of eminent engineers to investi- 
gate the subject and report. This commission was headed by 
Gen. G. K. Warren, and its report, which was submitted Jan. 18, 
1875, and printed as IT. Ex. Doc. 127, 43rd Cong., 2nd Sess., covered 
the entire subject in a most elaborate work of 160 pages. This 
commission, as had all others, declared that the only method by 
which the deltas could be protected from overflow was a levee 
system, but it was further of the opinion that there must be one 
general system of levees to take the place of the various state 
organizations which had been attempting to solve the question un- 
aided 'by the federal government. 

'Tn fine,” states the report, ‘The experience of over 
one hundred and fifty years has utterly failed to create judi- 
cious laws or effective organization in the several states 
themselves, and no systematic cooperation has ever been at- 
tempted between them. The latter is no less important 
than the former, for the river has no respect for state 
boundaries, and deluges Arkansas through breaks in the 
levees of Missouri, and overflows Louisiana by floods 
passing across the Arkansas line. 

‘Tt is a common and apt figure of speech to person- 
ify the Mississippi, and to speak of the conflict waged to 
protect the country against the inroads of a terrible enemy, 
and yet the army of defense has always been content to 
remain a simple aggregation of independent companies, 
with here and there a battalion under the command of a 
board of officers. That victory has not more frequently 
perched upon their banners is surely not surprising.” 
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The statement that the army of defense had always been 
“content'' to remain a simple aggregation of independent com- 
panies was of course inaccurate. The efforts to secure congres- 
sional aid which would put the whole subject matter under one 
command with a single head — ^the federal engineer — are vividly set 
forth throughout the debates in Cogress on the subject for many 
years prior to this report. Congress had apparently been content, 
but certainly not the “army of defense.'' 

The report also showed that from October, 1866, to October, 
1874, 107 miles of levees had caved into the river in the state of 
Mississippi alone! 

The report, after demonstrating that the levees would have 
to be built higher and stronger quoted with approval the reference 
to the levees on the Rhine below Arnheim in the report of Gen. 
Humphreys reproduced above, and concluded as follows : 

“Whether the funds necessary to carry this system 
into operation shall be loaned or appropriated by the Gen- 
eral Government, or be raised by general taxation in the 
states interested, or be supplied by the owners of the lands 
to be reclaimed, does not properly come within the prov- 
ince of this commission to recommend. We are, hozvever, 
satisfied that in the present impoverished condition of the 
country but little can be done, either by the states or the 
landed proprietors, unaided by the General Government f' 

The) Mississippi River Commission. 

About this time Capt. James B. Eads came into national promi- 
nence as one of the great authorities on river hydraulics. The con- 
struction of the Eads bridge at St. Louis and the Jetties at the 
mouth of the river had given him a popular fame perhaps un- 
equaled by that of any other engineer of that day, and his name 
was therefore one to conjure with. He appeared before a com- 
mittee of Congress and declared that in his opinion it was entirely 
possible and feasible so to improve the Mississippi River within 
the limits of reasonable cost as to give it depth sufficiently ample 
for all purposes of navigation and at the same time to prevent 
the overflows of the lower river which worked such destruction of 
property. 
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Bills were introduced and the debates in Congress extended 
through several sessions, some of the most distinguished members 
of all parties and from all parts of the X/nion frequently taking 
part. A bill to create a commission with authority and money 
to aid in the work of levee building was reported and earnestly 
supported by representatives from eastern and western constitu- 
encies. Mr. Robinson, of Massachusetts, among other things^ said: 

"^The committee have found these two subjects to be 
interdependent. They have not seen in the investigation 
they have given that the one necessarily stands apart from 
the other. All the writers and all the engineers from whom 
they have heard declare that in some measure, greater or 
less, the protection of the lands have also an influence upon 
the navigable character of the river. * * This bill 

is intended to provide a commission to devise a plan for 
the improvement of the Mississippi River and the protec- 
tion of the alluvial lands combined. If as a part of the 
whole plan for the improvement of the river for the pur- 
poses of navigation, and incidental thereto, the lands of 
the valley may be protected, I am in favor of it."^ 

General Nathaniel P. Banks, also then a member from Massa- 
chusetts, supported the bill. I quote from his speech as follows: 

have already stated that the improvement of the 
alluvial lands is incidental to this work. It cannot be 
separated from it. No declaration or act of Congress can 
prevent it. If we make the river what it ought to be we 
will make 40,000,000 acres of the best cotton and sugar 
lands on the face of the earth in consequence of the neces- 
sary improvement of the river — 40,000,000 where now only 
1,000,000 exists. It is inseparable from it and incidental 
to the improvement of the river.'’ 

Mr. Garfield, then a member from Ohio, styled the Mis- 
sissippi 

“the most gigantic, single, natural feature of our continent, 
far transcending the glory of the ancient Nile, or of any 
other river on earth." 

And further declared his belief that 

“one of the grandest of our material interests — one that is 

39 



national in the largest material sense — is this great river 
and is tributaries. 

He H< 

The statesmanship of America must grapple with the 
problem of this mighty stream; it is too vast for any state 
to handle; too much for any authority less than that of 
the nation itself to manage.'’^ 

He urged an appropriation for the two-fold purpose of im- 
proving the navigation and protecting the valley from floods. This 
bill failed, but in the following Congress another was enacted 
(in 1879), creating the Mississippi River Commission, to be com- 
posed of three engineers from the army corps, one from the Coast 
and Geodetic Survey, two engineers from civil life, and one dis- 
tinguished citizen. This distinguished citizen was Benjamin Har- 
rison, afterwards President of the United States. Upon his ele- 
vation to this high office he appointed as his successor Judge R. S. 
Taylor, of Indiana, who has served upon the Commission ever 
since. Section four of the Act prescribed the duties of the Com- 
mission as follows : 

^'Sec. 4. It shall be the duty of said Commission to take 
into consideration and mature such plan or plans and es- 
timates as will correct, permanently locate, and deepen 
the channel and protect the banks of the Mississippi 
River; improve and give safety and ease to the navigation 
thereof ; prevent destructive floods ; promote and facili- 
tate commerce, trade, and the postal service; and when 
so prepared and matured, to submit to the Secretary of 
War a full and detailed report of their proceedings and 
actions, and of such plans with estimates of the cost there- 
of, for the purposes aforesaid, to be by him transmitted to 
Congress: Provided, That the Commission shall report in 
full upon the practicability, feasibility, and probable cost 
of the various plans known as the jetty system, the levee 
system, and the outlet system, as well as upon such others 
as they deem necessary.'’ 

l^IRST RKPORT OP MISSISSIPPI RIVER COMMISSION. 

On the 17th of February, 1880, the Mississippi River Com- 
mission thus appointed made its first report, from which the fol- 
lowing extract relating to levees is taken : 

“There is no doubt that the levees exert a direct action 
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in deepening the channel and enlarging the bed of the river 
during those periods of Vise’ and ‘flood’ when by prevent- 
ing the dispersion of the floodwaters over the adjacent low- 
lands, either over the river banks or through bayous and 
other openings, they actually cause the water to rise to a 
higer level within the river-bed than it would attain if not 
thus restrained. 

While it is not claimed that levees in themselves are 
necessary as a means of securing ultimately a deep channel 
for navigation, it is believed that the repair and maintenance 
of the extensive lines already existing will hasten the work 
of channel improvement through the increased scour and 
depth of river bed which they would produce during the 
high-river stages. They are regarded as a desirable, 
though not a necessary, adjunct in the general system of im- 
provement submitted. 

It is obvious that levees are, upon a large portion of 
the river, essential to prevent destruction to life and prop- 
erty by overflow. They ‘give safety and ease to navigation 
and promote and facilitate commerce and trade’ by estab- 
lishing banks or landing places above the reach of floods, 
upon which produce can be placed while awaiting ship- 
ment, and where steamboats and other river craft can land 
in times of higher water. 

In a restricted sense as auxiliary to a plan of channel 
improvement only, the construction and maintenance of a 
levee system is not demanded. But in a larger sense, as 
embracing not only beneficial effects upon the channel, 
but as a protection against destructive floods, a levee sys- 
tem is essential ; and such system also promotes and facili- 
tates commerce, trade, and the postal service. 

The foregoing is submitted as the opinion of this 
Commission, with regard to the attributes and functions of 
levees, and their general utility and value. The views of 
the several members, however, are not in entire accord 
with respect to the degree of importance which should 
attach to the concentration of flood-waters by levees, as 
a factor in the plan of improvement of low-water naviga- 
tion, which has received the unanimous preference of the 
commission.” 

The particular matter about which there was not “entire ac- 
cord” was stated in a minority report signed by General C. B. 
Comstock and Benjamin Harrison. Speaking of the levees in this 
minority report they say: 
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^'While of the opinion that levees are essential to pre- 
vent injury to alluvial lands by destructive floods and that 
outlets should not in general be used, there are some less 
important points on which we do not concur in the views of 
the majority of the Commission. * * * For these rea- 

sons we are of the opinion that levees are of very little 
value in improving the low-water navigation of the river. 

Of their necessity in protecting alluvial lands against de- 
structive floods there can he no doubt, and to obtain such 
protection the first step would be the closure of gaps in 
existing levees."’ 

Shortly thereafter Mr. Garfield was nominated for the Presi- 
dency, and in accepting that nomination said : 

‘'The wisdom of Congress should be invoked to devise 
some plan by which that great river shall cease to be a terror 
to those who dwell upon its banks, and by which its ship- 
ping may safely carry the industrial products of 25,000,000 
people.” 

And in his annual message in December of the same year Presi- 
dent Hayes said : 

“These channels of communication and interchange are 
the property of the nation. Its jurisdiction is paramount 
over their waters, and the plainest principles of public in- 
terest require their intelligent and careful supervision with 
a view of their protection, improvement, and the enhance- 
ment of their usefulness.” 

The project defined by the Commission in its report above 
quoted was thereupon adopted by Congress, and an appropriation 
of one million dollars made in the following Rivers and Harbors 
Bill, approved March 3, 1881, the last day of President Hayes" 
term. This bill, however, provided: 

“That no portion of the sum hereby appropriated shall 
be used in the repair or construction of levees for the pur- 
pose of preventing injury to lands by overflow or for any 
other purpose whatever, except, as a means of deepening or 
improving the channel of said river.” 

Congress had at last decided that the floods of the lower river 
should be controlled “in the interest of navigation,” and had begun 
the construction of levees, but whether those levees should be 
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built high enough to withstand the highest floods, or just high 
enough and strong enough to be washed away when the crisis 
came was yet to be decided. Bernard and Totten had given the 
answer in their report in 1822. Ellet had given the same answer 
in 1852. Humphreys and Abbott had demonstrated the levee theory 
in their matchless report of 1861, and their conclusions had been 
endorsed by the Warren Commision in 1875. Another Commission 
had now been set to work upon the problem. What would their an- 
swer be? 

The long fight for Federal aid had found fruition in this act 
creating the commission, and the people of the deltas . again took 
hope. ^'The genius of our government and what was to him its 
beautiful feature,’' as formulated by Mr. Calhoun in the Memphis 
Convention of 1845, had been put to the test. The levee problem 
was one '‘which individual enterprise alone could not effect”; 
neither could "state and individuals achieve its solution when left 
to their joint action,” and therefore as neither of these "separately 
or conjoined were able to accomplish it, its solution was the prov- 
ince of the Federal Government.” 

Let us now review the evolution of this problem under the 
administration of the Mississippi River Commission. 



LEVEES UNDER THE ADMINISTRATION OF THE MIS- 
SISSIPPI RIVER COMMISSION. 


The utter collapse of the local levee systems unaided by the 
Federal Government has been noted (p. 24)-. Let us turn to an- 
other page and watch the unfolding of events under a different dis- 
pensation. 

Inspired by the hope which sprang up in their breasts when 
Congress at last put its hand to the plow, the people of the deltas 
set about to renew the fight and this time with great earnestness 
and enthusiasm. 

Legislation was secured by the various state governments creat- 
ing Levee Districts with full power to levy taxes, issue bonds and 
do all other things necessary to raise sufficient funds to meet the 
heavy burden about to be assumed. 

Civil Engineers were employed by them to cooperate with the 
engineers of the Army and for every dollar appropriated by Con- 
gress they contributed two. 

No system of taxation which the wit of man could conjure up 
was overlooked. 

First, they provided an ad valorem levee tax, greater than the 
combined state and county taxes for all other purposes. This was 
collected on all assessable property, both real and personal. In 
addition to this they imposed an acreage tax. Then there was a 
tax on privileges, that is to say, a tax on every occupation from 
storekeeper to the man who drives a cart for hire. Nobody was 
exempt, except preachers and doctors. Then they had a produce 
tax, varying in different districts. A dollar a bale on cotton, a tax 
on every ton of hay, every barrel of sugar, every bag of rice, every 
gallon of molasses, every barrel of oysters! 

The only system which escaped their tax assessors was the 
system adopted in Egypt, known as corvee. Corvee is the system 
by which the obligation is imposed upon all the inhabitants in the 
country to labor gratuitously on the levees. Yes, there is one other 
system which apparently was overlooked. Herodotus tells us that 
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the old Pharaoh, Sesotris, left many inscriptions upon the monu- 
ments erected by him in Egypt, in which he testified to the fact 
that the great dykes and embankments built by him along the 
banks of the Nile to protect their country from inundation, had 
been constructed by captives taken in war and ''that no native was 
employed in the laborious part of the undertaking/' It is evident 
from this that even in those ancient days distinguished gentlemen 
who held offices of high importance in the State paid proper re- 
gard to vox populi, and were careful to give assurance that the 
foreigner paid the tax! They had no prisoners of war in these 
deltas ; the only ones were the convicts, and these were so employed. 

The Act of June 28, 1879, creating the Mississippi River Com- 
mission, provided, among other things, that: 

"The Commission shall take into consideration and 
mature such plans and estimates as will correct, perma- 
nently locate, and deepen the channel and protect the banks 
of the Mississippi River; improve and give safety and ease 
to the navigation thereof; prevent destructive floods; pro- 
mote and facilitate commerce, trade, and the postal service." 

There has never been any disagreement among the member- 
ship of the Commission since the day of its creation down to the 
present time as to the necessity or efficacy of levees as a means of 
flood protection, illumined as their experience has been during the 
past thirty odd years by long and varied experience with many 
floods, some of them the greatest in the history of the river. They 
now, and always, have unanimously agreed that the only way to 
prevent destructive floods is by the construction and maintenance 
of a levee line of sufficient grade and section to confine the river 
to its channel. The proviso contained in the first appropriation bill, 
and which was carried in succeeding bills, limited the construction 
of levees to such location and heights as would improve the chan- 
nel of the river, without any reference whatever to the protection 
of alluvial bottoms from overflow. Just how high those levees 
should be, whether of sufficient grade and section to hold the great- 
est floods which come at long intervals, or only high enough and 
strong enough to control the usual floods which occur every spring, 
was a source of much vexation, as it was the question of deepest 
study, to the members of the Commission for many years. 
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In the report of 1881 they say: 

“The Commission is now prepared to recommend as 
part of a complete system of channel improvement, legis- 
lation of the following description. * * * It is proper 

that this recommendation should be accompanied by the 
statement that while levees judiciously erected under the 
system we have indicated would produce the maximum ef- 
fect in channel improvement at a minimum of cost, they 
would not be of a sufficient height to protect the adjacent 
lands from overflow during rare floods.'’ 

As time passed and their study and knowledge of the floods 
was widened by experience, the conviction that levees should be 
high enough to withstand any flood that might come became more 
fixed. 

Witness the report of 1883 : 

“The act creating the Commission makes it the duty 
of the Commission to consider the subject of the prevention 
of destructive floods, and, as bearing upon that matter, 
there is submitted for information the following summary 
of the probable extent and cost of such system of levees 
as would be necessary for that purpose. It may be stated, 
further, that there are serious practical difficulties in the 
way of constructing a system of levees no higher than would 
be necessary for the confinement of ordinary floods, and 
at the same time protecting them against disastrous injury 
from the great floods which occur at irregular intervals." 

And in the same report General Gilmore, the President of the 
Commission, adds this statement : 

“I concur in the foregoing report of the Commission 
with the single qualification that the value of levees as a 
factor in the problem of channel improvement in prevent- 
ing the wide dispersion of flood waters, is not affirmed in 
the report in sufficiently positive terms, and with that clear- 
ness and prominence to which, in my judgment, it is en- 
titled." 

Through all these years this question had stood at the doors 
of Congress demanding an answer. Once again it was turned 
away with the wrong one. The advice of General Comstock in the 
report which followed these great floods should have been heeded : 
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“Before a system of levees can be planned the question 
must be decided whether it shall be attempted to confine 
the greatest floods, or only those somewhat less than the 
greatest. When it is remembered that the cost of these 
levees will necessarily be great; that, as they will be high, 
breaks through them will involve large costs in repairs ; 
that their object is to make possible the safe existence be- 
hind them of a large and productive population in the al- 
luvial bottoms they protect; that only the expectation of 
such a population can justify the large expense involved; 
that breaks in the levees, when the bottoms are filled up 
by plantations; would involve enormous loss of property; 
that the annual height of floods in rivers is now believed 
to increase as the country they drain is cleared up ; in view 
of all these considerations it seems the wiser plan to face at 
once a great flood, and to provide for its confinement be- 
tween levees.^^ 


Unfortunately this was not done, and the levees were raised 
so slowly that they were unable to withstand the recurring floods 
and were continually destroyed ; not as fast as they were being con- 
structed to be sure, but progress was seriously checked, and the un- 
finished line frequently overtopped and destroyed, thus deferring 
the day of their completion, adding enormously to the ultimate cost, 
and entailing frightful and repeated losses throughout the lower 
valley. 


DO ivivvivivs cause; thiv bfjd on thu rivicr to ninu? 

In 1890 another great flood came down the river and the 
levees in their uncompleted condition were tiiia])lc to withstand the 
pressure and were breached in niaii}'^ ])laccs. The disaster from 
this flood was very great. In addition to the destruction of prop- 
ert\', niiicli of the work therefore done on the levees was, of course, 
swx'pt away. Tlic flood level was much lu’g'hcr this year, although 
the volume of water in the river was less than it had been in previ- 
ous extreme floods. This was inevitable, of course, because the 
water which had formerly been permitted to spread over vast areas 
lioiiiided only by the bills on eitlier side of the valley was now con- 
fined by the levees, and instead of spreading over a valley from 40 to 
80 miles wide it was forced to pass between embanlcments only 
three to five miles apart. The casual observer noted that as the 
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levees rose higher the flood elevation was correspondingly higher, 
and the theory which had been advanced many years before, that 
the construction of levees would cause the bed of the river to rise, 
was again brought forward and urged with great persistence. This 
has always been a very popular, though falacious theory. No one 
is interested in the gauge when the river is low and therefore no 
one looks at it or regards it. There is no danger then ; but the fact 
is that the low water level has not been raised as would be the 
case had the channel filled. If a quart of water is poured into a 
pint measure it will inevitably overflow, unless the sides of the 
measure are raised. In that event there will be no overflow, hut 
the water will stand much higher in the measure. It will not prove 
that the bottom of the measure has been raised, however. There 
is nothing new about this theory, though many of its proponents 
seem to think so. 

A hundred years ago, M. de Prony, a French engineer, travel- 
ing through Italy, in some way got the notion into his head that 
the Po, by reason of the levees along its banks, had silted up its 
bed, and in an essay published on the subject shortly after he re- 
turned to France he announced this discovery. This was the be- 
ginning of the theory. Lombardini, a noted Italian engineer, after 
a most elaborate investigation and study of the Po, from its earliest 
available records, completely and thoroughly exposed and refuted 
this error. About 1855, or a little later perhaps, the Abbe Hue 
traveled extensively in China and subsequently wrote a very inter- 
esting and entertaining book on his travels. In this book he stated 
that the Yellow River had, by reason of the construction of levees 
along its bank, so filled its bed that the bottom of the river was 
higher than the adjacent country. To this fact he attributed the 
great disaster of 1853, vdien that river broke through the levees and 
made a new channel for itself to the sea. It is remarkable how 
many people have heard this story of the Yellow River who, of 
course, never read this pious old father’s book. Judge Taylor, of 
the Mississippi River Commission, in an address delivered in New 
Orleans a number of years ago said : 

'T often wonder how so many people get hold of that 
idea who have so few others.’’ 
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To one who has made so thorough an investigation of the 
subject as Judge Taylor, who has drunk so deep at the Pyerian 
spring, these theorists no doubt do appear thoroughly stupid. The 
fact is, however, that many people who are very far from being 
stupid, and who do have a great many ''other ideas,” and sensible 
ideas too, have gotten hold of this one, and curiously enough when 
once they have gotten it into their heads they hold to it with a 
tenacity which is as unchangeable as it is inexplicable. It is indeed 
difficult to understand the psychology of it. There seems to be 
some subtle and mysterious influence by which it reaches the Ego. 
It evidently flatters the vanity of men, and in that way insinuates 
itself into their intellectual favor; but be that as it may, the unfor- 
tunate, stubborn fact is that having once heard it, no man ever for- 
gets it, and few who believe it ever abandon the faith. Tell him 
a hundred things about the Mississippi River and then relate this 
story; he will forget the hundred facts, ])iit he will not only re- 
member this fallacy ; he will take pains to im]')art it to every other 
man who will listen to him discourse upon the sulject. 

General Wilson, of the Army Engineer Corps, visited China 
and made a visit to the Yellow .River to study, if pc)ssil.)le, this most 
unnatural phenomenon. In his book, written upon his return, he 
devotes some space to the old Abbe’s story, l)nt gave it as his opinion 
that it was wholly inaccurate. Tie subsequently wrote a letter to 
General Comstock, who read it to the Rivers and Harbors Commit- 
tee in the hearings of 1890. (General Comstock’s statement so il- 
hiinines this whole subject that it is printed in full elsewhere fp. 
221 ). 'This hearing ( i8()o) is one of ihe most interesting and 
instructive ever liad on tlu‘ engineering ])rol)lems of the Mississi])]d, 
and its ])t‘rnsal is eariu'slly recoiniiuuided (see ]). 221 ). 

d'he late Col, vSinith vS. hcaeh was universally regarded as one 
of the greatest engineers (‘ver employed on the work of controlling 
the floods of the M ississip{)i River. lie was, for twelve yeai'S, in 
active charge of this great work, hi an article coiitrihnted to the 
“Mamifactiirers’ Record” many years ago, s-j)eaking of tliis hyiHitlie- 
sis (I say hypothesis advisedly because it has never risen to the 
dignity of theory), he said: 

"If any ]U'opositiun more than another is inconsistent 
with everything that has been stated in this paper, it is one 
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which has obtained wide currency, and on which opposition to 
levee building is largely based, that levees cause deposits in the 
channel and thereby raise the bed of the river. The votaries 
of this doctrine ignore the testimony of the Mississippi it- 
self, which is conclusive against them, and depend upon 
an alleged analogy with the Yellow River of China, about 
which no one knows anything, and with the Po, of which 
everything that is known refutes their hypothesis.” 

The only leveed rivers in the world where the bed has silted 
up are those rivers which flow from a high elevation down a steep, 
inclined plain, and suddenly debouche into a level country. These 
are silted up, not because they are leveed, but in spite of that fact. 
The Sacramento River in California is a good illustration. In the 
early days of California (1849), immediately succeeding the dis- 
covery of gold, the principal activities of the people were directed 
towards the mining of gold in the mountains. The process was 
hydraulic mining, which literally tore the mountains to pieces, and 
in the course of years washed the debris down the mountain slopes 
in tremendous quantities. It was discovered, all too late, that this 
particular method of mining would inevitably destroy the naviga- 
ble streams. Col. Townsend, in an address delivered at Memphis, 
Tennessee, September 2G, 1912, said, speaking of this contention: 

“The assertion is now admitted to be false on the main 
rivers of all civilized countries which are capable of being 
studied, but it is still claimed that it is true in China and 
Japan. I recently visited Japan and had an opportunity to 
further investigate the subject. On the larger rivers, like 
the Osaka, there were no evidences of any such action, but in 
mountain streams which flow down steep hill-sides and 
suddenly change their slope when they pass through plains, 
as is the case with a number of streams which empty into 
Lake Biwa, the upper portions of the streams have been 
scoured out, forming deep gulleys, and the material thus 
eroded deposited at the foot of the hills.” 

This description fits the situation in the case of the Sacra- 
mento perfectly. Continuing he stated his opinion: 

“My own view of the efrect of lerees on stream flow 
is that they tend to remove irregularities and make the 
slope more uniform, ❖ They should also, to a 

certain extent, enlarge the river section, but at a rate so 



low that it would be a question of practical importance to 
those who will inhabit the valley in the twenty-fifth century, 
rather than those who are tilling it today/' 

Humphreys and Abbott had investigated this theory fifty years 
before, had traced its genesis and demonstrated its fallacy. The 
Commission of Engineers appointed in compliance with the act of 
June 22, 1874, ''to report a permanent plan for the reclamation of 
the alluvial basin of the Mississippi River" had reported that "This 
idea is utterly without good foundation either in theory or ex- 
perience" (H. Ex. Doc. 127, 43rd Cong.., 2nd Sess.). Every en- 
gineer who has ever been set to work on the question has broken 
and shattered the old vase, but the scent of the old priest and the 
French de Prony still cling tO' the fragments. "I donT know why I 
love you, but I do," is still the only reply of its votaries. 
Congress, however, wanted a better answer. If the bottom of the 
river was filling up as fast as the levees were made higher, of course, 
it would be a useless and senseless waste of money to continue ap- 
propriations for tlie building of levees, and so the Committee on 
Rivers and Plarbors summoned before them the most expert en- 
gineers in the corps, and called upon them for enlightment and ad- 
vice on this subject. The hearings were full and the fallacy of the 
contention clearly, and it was hoped finally, demonstrated (p. 221 ). 

illCARIJN'GS on ISDO. CHANCO IN THIv nANGUACit OR THIv BlLhS. 
The hearings covered a much wider range than this single 
question. The whole problem of flood control and the levee sys- 
tem was thrashed over. The relation which the levees sustain 
to the probiem of navigation and the broader, though kindred, 
su1)jcct of commerce, was investigated. The question of flood 
control and tlie relative duties and responsibility of the States and 
the nation, all were discussed, argued, and resolved, with the net 
result that the pr(jviso “that no portion of this appropriation shall 
be expended to repair or build levees for the purpose of reclaim- 
ing lands or preventing injury to lands or private property by over- 
flow," which had l)ccn carried in all previous bills zvas thereafter 
omitted. Three million two hundred thousand dollars was appro- 
priated “for the general improvement of the river, for the build- 
ing of levees, ''' in such manner as in their opinion shall 
best promote the interest of commerce and navigation." This was 
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the bill of Sept. 17, 1890. In the bill of 1892 this language was 
changed again to read as follows: 

"'For the general improvement of the river, for the 
building of levees and for surveys, including the survey 
from the head of the passes to the head waters of the 
river in such manner as in their opinion shall best improve 
navigation and promote the interests of commerce at all 
stages of the river f 

This language has been carried in all succeeding bills. 

THE rnooD 01 ^ 1897 and th^ ne:i,son re:port. 

In 1897 another disastrous flood occurred. Though less in its 
disastrous effects than its predecessors, it nevertheless destroyed 
much property and washed away sections of the still uncompleted 
levees. Following in the wake of every great flood which had de- 
luged the valley in all the years since the jurisdiction and respon- 
sibility of the control of the river passed to the Federal Government 
by the Louisiana Purchase, Congress has ordered some special 
committee, or created some special commission “to investigate and 
report.” It has never heeded, however, except in a small measure, 
the advice contained in any of these reports, but universally, for 
one reason or another, has adhered to the wasteful policy of ‘‘'piece- 
meal” appropriations. The result was always the same ; the riparian 
owners could not raise sufficient money to complete the levees to 
the grade and section fixed by the engineers, Congress would not, 
and the inevitable happened. The next great flood would wash 
away a part of the levees, the ultimate cost of a completed system 
was thereby increased, and the aggregate of property values de- 
stroyed grew with each crevasse. 

So it happened after the flood of 1897. The Commerce Com- 
mittee of the Senate was authorized and instructed to examine and 
report — 

First, what are the causes of the disastrous floods in the Mis- 
sissippi River and its tributaries, and how can such floods be pre- 
vented or diminished? 

Second, if such floods are the result to any extent of the de- 
struction of timber upon or near the headwaters of said river or its 
tributaries; what measures should be adopted to prevent such de- 
struction, and whether reservoirs to hold the water caused by rain 
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or the rapid melting of snow on or near said headwaters should be 
constructed to prevent the floods caused by the sudden precipita- 
tion of the rain or snow water into the streams flowing from the 
regions where the sources of the Mississippi and its tributaries are 
located. 

Third, whether said reservoirs, if their construction should be 
deemed necessary for the purposes before set forth, could not also 
be utilized for the irrigation of arid lands in the vicinity of such 
reservoirs. 

Fourth, whether the outlet system by which it is proposed to 
furnish avenues through which the waters of the Mississippi River 
can escape in times of flood is practicable or expedient. 

Fifth, whether the present system of improving the Mississippi 
and Missouri Rivers, under which it is sought to confine the water 
within the banks of said rivers, by means of levees, and by such 
levees, together with jetties at different localities, to increase the 
erosive power of the current so as to protect the banks and deepen 
the channel, should be continued. 

Sixth, what has been the effect upon navigation and com- 
merce of the jetties at the mouth of the Mississippi River, and 
what is the present condition of said jetties and their probable 
future ? 

Seventh, whether the Mississippi and Missouri River commis- 
sions should be continued in existence, and, if continued, what 
amendments should be made to the statutes creating such commission 
and defining their duties and powers. 

Eighth, what legislation is necessary to prevent the enormous 
clesruction of property by floods in the Mississippi River and its 
tributaries, and what amount of money should be appropriated by 
Congress for the establishment and maintenance of systematic im- 
provements and safeguards for said purposes? 

THE NELSON COMMITTEE’S REPORT. 

On the loth of December, 1898, Mr. Nelson, from the Com- 
mittee on Commerce, submitted the report of the Committee, which 
is printed as Senate Report No. 1433, 55th Congress, 3rd Session, 
making a volume of 518 pages, including maps and hearings. The 
conclusions reached by this Committee were the same as had been 
reached by all the other Committees and Commissions which have 
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been charged with the responsibility of making a thorough investi- 
gation of the subject. As to reservoirs the report concludes: 

"'The scheme is regarded by nearly all engineers and 
other experts as wholly impracticable ; in short, your com- 
mittee can discover no sure or adequate relief in reservoirs.’’ 

As to outlets: 

''Neither can your committee discover from the evi- 
dence or through other sources any material relief from 
the outlet system.” 

As to levees : 

"From all the evidence taken and considered by your 
committee, it is evident that the basins and bottoms along 
the Mississippi river exposed to the floods of the river can 
only be protected and preserved from such floods by an 
ample and complete system of levees from Cairo to the 
head of the passes. Crevasses and inundations, resulting 
in extensive loss of life and property, are liable to occur 
during all floods so long as the system is incomplete. The 
burden of completing the levee system is too great for local 
and State authority. Your Committee are of the opinion 
that the Federal Government should continue, as it has 
since 1882, to aid in the great task of controlling and re- 
pressing the floods in the river.” 

Once again the question which had never been correctly an- 
swered was knocking at the door of Congress. Once again the 
truth was set before Congress: "The burden of completing the 
levee system is too great for local and State authority,” and once 
more the answer was : Wait ! 

Referring to the flood of 1897, the Committee reported that 
"the flood of 1897, wrought great havoc, especially in the older 
levees, many of which had been defectively and improperly con- 
structed. There were 23 breaks in the St. Francis front, six in tlie 
Yazoo front, 14 in the White river front, and four in the Tensas 
front, most of which occurred from an overtopping of the levees.” 
The loss to the riparian owners was tremendous, but they by no 
means abandoned hope. Always praying and always believing that 
Congress would some day take up the burden and make it possible 
for them to reclaim this vast empire which would add so much to 
the wealth and welfare of the nation, they continued to struggle be- 
neath a tax load self-imposed, almost, if not quite, unccjualed in the 
history of agricultural activities. The engineers of the Commission 
had gained much knowledge and collected most valuable data during 
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the flood of 1897, and having resolved and digested it, they were 
able to declare in their annual report made to Congress the fol- 
lowing winter : 

''The important fact that the flood waters of the Mis- 
sissippi river may be permanently controlled by a system 
of levees that can be constructed within a limit of expense 
warranted by the advantages to be gained seems to have 
been fairly demonstrated by the flood of 1897/' 

The Sundry Civil bill approved June 4th, 1897, appropriated a 
little more than two million dollars as an emergency fund and made 
it immediately available to supplement an equal amount which had 
been authorized in the Act of June 3, 1896. This gave the Com- 
mission approximately five million dollars for levees and other 
channel work. The contribution by local interests was greater than 
ever. 


FIRST FLOOD PASSES WITHOUT A CREVASSE. 

The greatest activity ever witnessed on the levees followed, and 
the results were most happy. The great breaches which had been 
made in the levees were closed, the whole line was strengthened, and 
when the Commission made their report in 1898 they were able to 
say, after the flood of 1898 had passed down the river: 

"This is the first time in the history of the river since 
the commencement of the continuous levee system that a 
flood reaching the height of 49.8 on the gauge at Cairo has 
been carried to the gulf without a single break in the levees.” 

TillC flood of 190:» and its lessons. 

For five years the levees successfully held back the floods, but 
in 1903 another great flood came and the levees were again breached. 
The work which had been done, however, demonstrated more clearly 
than ever before that a completed levee system would give im- 
munity from floods to the whole valley. In their report of this 
flood, the Commission, after discussing* it fully in all of its phases, 
conclude with these words: 

"The past flood showed more clearly than has any 
previous one, both the importance and the practicability 
of a complete and efficient levee system. In its present 
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condition, incomplete both as regards extension and dimen- 
sion, it gave substantial protection to of the alluvial valley 
and its interests, which under equal flood conditions without 
levees would have been a lake from 20 to 80 miles wide from 
Cairo to the gulf. The improvement made during the past 
six years has reduced the number of crevasses between 
Cairo and New Orleans from 38 to 6. Of the area over- 
flowed this year ^ was the direct result of the back water 
from the low lands of the basin and overflow through 
unbuilt parts of projected lines and only ^ from breaks in 
the levees, notwithstanding their unfinished condition as re- 
gards both grade and section.'’ 

Accepting at its face value this assurance of the Commission 
that ''The work which had been done, however, demonstrated more 
clearly than ever before that a completed levee system would give 
immunity from floods to the whole valley,” the riparian owners 
redoubled their efforts to hasten the day that would witness this 
consummation so devoutly to be wished. The years which had 
elapsed since 1884, when Congress first began to make appropria- 
tions to assist in the building of levees had marked a most grati- 
fying industrial development throughout the entire delta. There 
is no bureau of statistics maintained in the Mississippi Delta, but the 
Mississippi River Levee Association, which is the official organiza- 
tion and mouthpiece of all the levee districts, has, at great expense of 
time and labor, compiled some very interesting facts which show 
how well the people have taken advantage of their opportunities, 
and demonstrate beyond all cavil what the future development of 
the valley would be if a complete system of flood protection were 
assured. It has been shown (p. 24) that as a result of the floods 
of '82, '83 and '84, not only had all activities and progress in the 
development of the country been suspended, but that both property 
and hope had been abandoned. The following figures given for 
1880 therefore really overstate the development actually existing in 
1884. 


industrial development in the deltas. 

In 1880 the population of all the deltas was 445,604; in 1910, 
829,720. In 1880 there were 1,619,721 acres in cultivation. What a 
sombre picture that is ! Here in the heart of this most marvelously 
fertile and productive valley, with 16,000,000 acres capable of pro- 
ducing the greatest crops of the world, at the end of a hundred years 

56 



of struggle and ceaseless warfare against the great Father of Waters, 
less than two millions acres had been subjected to the will and pur- 
poses of man! In 1910 there were 3,585,070 acres in cultivation. 
Farm values in 1880 were listed at $50,961,199 ; in 1910, $174,187,559. 
The value of personal property on these farms in 1880 was 
$12,776,012 ; in 1910, $50,115,939. In 1880 there were no railroads 
and never could be ; in 1910 there were 3,200 miles of railway. In 
1880 there was one banking institution in all this great valley, lo- 
cated at Helena, Ark., and with a capital of $20,000; in 1910 there 
were two hundred and forty-six banks with a combined capital and 
surplus of $15,600,000 and with deposits of $43,300,000. These 
figures give probation more strong than proofs of holy writ that 
every dollar which had been spent by the Federal Government had 
been bread cast upon the water and was coming back a thousand- 
fold in contribution to the wealth of the nation and the promotion 
of the general welfare. Armed with such proofs, still clinging to 
the hope which had sprung eternal in their breasts that the day was 
surely near at hand when Congress would harken to their appeals 
for real justice and set its strong hand to the task, the citizens of 
the deltas came to Washington in 1904 for another presentation of 
the case. Elaborate hearings were had. Men from all parts of the 
country appeared before the Committee, showing the truly national 
character of the question. Mr. Chas. S. Fairchild, of New York, 
ex~Secretary of the Treasury, appeared before the Committee. His 
statement is too important, too lucid, too convincing to mar by 
merely quoting an extract. The statement and the cause would both 
suifer in the abbreviation. It is all too short at any rate. It is 
therefore reproduced in full at p. 314. 

That part of Mr. Caldwell’s statement in which he deals with 
the levee problem in its relation to the race question is most inter- 
esting and instructive (see p. 315)- 

The entire hearing in fact is commended to all who are “seek- 
ing after light” with the assurance that its careful study will yield 
ample returns on the time invested (see p. 305). 

These gentlemen, representing vast business enterprises in dif- 
ferent parts of the country, appeared before the Committee and 
urged Congress in the light of the developments of the past twenty 
years and in view of the urgent recommendations of the Mississippi 
River Commission, which had then devoted 25 years of study to the 
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problem, to make the right answer to the question which had so 
long and with such persistency stood knocking at the door of Con- 
gress. Sad to relate, the answer was again deferred. 


NINE YEARS OE PEACE AND THEN THE DEEUGE. 

If Congress had then provided funds requisite to complete the 
levee line, or rather a sufficient proportion of the funds so needed, 
because there has never been any request made by the riparian 
owners that they be relieved of their proper part of the burden, the 
frightful disasters of 1912 and 1913 so -stupendous in their toll of 
life and property as to shock the sense of the entire nation would 
have been averted. As it turned out, no such favorable opportunity 
had ever presented itself for the completion of the work. For nine 
years after the highwater of 1903 no disastrous flood came down 
the river. Fortunate as this respite was, blessed as the dwellers in 
the lower valley were in this almost a decade of peace, their lot was 
not entirely unalloyed good fortune. 

Most unfortunately for them indeed, the conclusion was reached 
that no further assistance was needed for the upbuilding and strength- 
ening of the levees, and the allotments for that purpose from the 
funds provided for the Commission by Congress grew fine by de- 
grees and beautifully less. In 1911 only $130,000 was allotted by 
the Commission for levee construction out of the appropriation for 
the river of $2,000,000. 

There was, of course, a rude awakening from this iridescent 
dream. In 1912 and 1913, three floods in two years came down the 
river and overwhelmed the valley. The destruction of life and 
property was, of course, greater than ever before. The Commis- 
sion reported after the first flood of 1912 that $41,000,000 in property 
had been actually destroyed by the flood. The loss in human life can 
not be measured. 


‘‘For who shall put an estimate upon the value of the 
souls destroyed by the same causes; and who shall gather 
the tears of the widow and the orphan ; the bloody sweat of 
anguished families, and the griefs for loved ones lost, for- 
tunes broken, and hopes destroyed, and weigh them in the 
scale, with a pitiful appropriation of money?” 
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These words are taken from the report of the great River Con- 
vention held in Chicago in 1847 to urge upon Congress the needs of 
the Mississippi Valley. How apt they are ! 

Congress, aroused by the appalling catastrophe, appropriated 
four million dollars for the levees, but two million dollars of it was 
spent in rebuilding levees which had been washed away and all of 
the money contributed by the levee districts was devoted to the same 
purpose, while their revenues for another year were anticipated to 
raise money to be spent in temporary works in an enormously ex- 
pensive campaign against the flood (see p. 3 ). Later in that ses- 
sion, in the Sundry Civil bill, another appropriation was made of 
more than a million dollars to meet the expenses incurred by the 
War Department in relief work among the sufferers who had been 
rendered homeless and destitute by the ravages of the frightful and 
cruel waters. The army officers reported that 272,000 people were 
furnished food and shelter. These were people whose all 
had been swept away by the angry floods which had been hurried 
down upon them from 31 States of the Union. The story of this 
appalling catastrophe can be found in the report of Major Normoyle, 
printed as H. R. Doc. 1453, 62nd Congress, 3rd Session. 

The people of these deltas had contributed more than $60,000,000 
in taxes towards the construction and maintenance of their levees, 
an amount far in excess of what was required to construct and main- 
tain a levee line strong enough and high enough to withstand any 
flood that ever had or ever could have come down the river under 
natural conditions; but the wonderful and extensive drainage sys- 
tems which had been constructed throughout the great Middle West 
by the up-to-date scientific and enterprising farmers, who had built 
that magnificent civilization, fulfilled in awful verification the 
prophecy of Ellet : 

“The process by which the country above is relieved is 
that by which the country below is ruined.’' 

WHAT SHAIvIy Wic DO? 

The enormous development of the great drainage area of the 
tipper valley from 1850 to 1880 has been stated. In round numbers 
the advance in farm values increased from $828,000,000 in 1850 to 
$5,300,000,000 in 1880, resulting in an increase in the flood volume 
from 1,475,000 second feet in 1858 to 1,800,000 second feet in 1882. 
The progress in all the elements of scientific agriculture and farming 
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operations and enterprise which has kept step with the advancing civi- 
lization of that same territoi*y since 1880 is unmatched in the prog- 
ress of the world in all the tide of time. No one element has been so 
potential in this development as the ''process by which the country 
above is relieved’' of its surplus and surface waters. Now note the 
figures for 1910, just two years before the last and greatest flood. 

Farm values of the eleven States in the upper valley in iSflO^re 
$5,317,880,906. These same farm values in 1910 were $20,000,- 
000,000. Think of it ! Twenty thousand millions 1 But you cannot 
think of it. It is too stupendous for comprehension. One can only 
read, and pronounce, and marvel. Twenty thousand millions ! Now 
note the volume of the flood. In 1882 it was 1,800,000 second-feet. 
In 1912 it was 2,300,000 second-feet. 

We may be pardoned for quoting once more from EUet’s report 
of 1851: 


But in pointing out the direct consequences of the sys- 
tem which now prevails to an extent so alarming — of ex- 
cluding the water from its ancient reservoirs, and forcing 
the increased burden down the proper channel of the Mis- 
sissippi — it is not the design to contend against that policy. 
It would, indeed, be a hopeless opposition that would array 
itself against the countless interests, private and public, 
which urge these measures forward. The progress of this 
work is irresistible. It has become the adopted policy of 
Congress, as well as of individual States, and is progressing 
fearfully through the whole area of the Delta. 


When the three floods which came in 1912 and 1913 had written 
their sad story of wreck and ruin in the lower valley, the Com- 
mission was called upon once more "to investigate and report.” It 
did, and the unbroken monotony of a century still holds through its 
every line : 


Levees afford the only practicable means of preventing 
the damages which might be caused by floods in the lower 
Mississippi Valley. They have been successfully employed 
on European rivers, and are the only means of flood pro- 
tection of large rivers that have been tested, or, if tested, 
have not failed. To restrain floods like those of 1912 and 
1913 will require in the existing levee line about twice the 
yardage now in place. The estimated cost of such enlarge- 
ment is $ 57 , 000,000 (p. 9 ). 

6o 



It is now proposed to provide this fund so that the levees may 
be completed to the grade and section which the Commission has 
fixed, in five years. The local interests which have already con- 
tributed $67,000,000 towards the construction of these levees pro- 
pose to contribute $15,000,000 more and are asking that Congress 
provide the balance of the fund necessary. Will it do it? Or will 
\the same old fatal, wasteful, Fabian policy still be pursued? Once 
more the old unanswered question stands at the door and knocks: 
''Shall the lessons of the last flood be forgotten with the burial of 
its dead?” 

The Process by which the Country above is relieved is the process 
by which the Country below is riiined! 

The Mississippi receives the flood waters from thirty-one States, 
and its drainage basin comprises 41 per cent of the area of the United 
States ! 

I have stated and devoted much attention to the fact that the 
drainage of the States to the North of these deltas had accelerated the 
flow of the rains which fell upon them, and that in this way had 
increased the burdens of those who live along the lower reaches of 
the river. I have not made these statements without authority. In 
Ellet's report, above referred to, this matter is gone into in great 
detail. This report is quoted again : 

"The area of the Mississippi valley is composed in the 
main, of wide extended plains and level prairies, on which, 
in the original condition of the country, there was little or 
no timber. Over these plains, the water which falls on the 
untilled soil is obstructed by the wild grass and brushes, and 
consequently retained upon the flat vsurface until it is either 
evaporated, or slowly passes off into the natural depressions, 
which convey it through similar impediments to the greater 
channels of discharge. 

"But, as population takes possession of the ground, the 
wild grass is removed and the plough is applied to the 
drainage. The primitive furrows arc so directed as to let 
off the surface water ; and the imperfect drains first opened 
by the plough are subsequently enlarged and made the 
channels into which the lateral ditches are led. The success 
of the crop depends on the perfection of the drainage ; and, 
consequently, one of the first efforts of every provident 
farmer, on breaking up the sod, is to relieve the surface of 
his fields of standing water. But the water rapidly dis- 
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charged from these incipient drains meets with impediments 
in the choked up streams, is led back by fallen timber, and 
spreads over the bottom land. To save these narrow strips 
of bottom land, which generally aiford the finest pastures, 
the industrious farmer promptly removes these obstruc- 
tions from the channel and lets the water ofif into the coun- 
try below. 

''This process, though in reality hardly well com- 
menced, is yet progressing over the valley of the Missis- 
sippi at the rate of many millions of acres annually. The 
aim of every proprietor is to drain his own fields, and let 
the water pass as rapidly as possible into the creeks and 
rivulets which are provided by nature to convey it away. 

But the land upon the great tributaries into which this water 
passes, is equally valuable ; and each proprietor there forti- 
fies himself in like manner against the annual and increasing 
flood. He also drains his fields with a view to the more 
rapid discharge of the surface water; throws up embank- 
ments across the low places to shut out the flood ; and if the 
circumstances of his situation will justify it, levees in his 
front and confines the swollen water to the actual channel 
of the stream. 

"The immediate consequence of all this is, that the 
water which, in the original condition of the country, re- 
mained upon the surface of the prairies until a portion was 
evaporated, and a portion absorbed by the earth, to l)c sub- 
sequently given out slowly by the springs, is now hurried 
along hundreds of thousands of artificial drains into the 
great rivers which supply tlie Mississi])pi.' ’ 

in the report of the Mississip])i River Commission of 1883 
(page 2131), General Coinstoi'k, among oilier tilings, slates: 

"That the annual height of the Hoods in tlio rivers is 
now believed to increase as tlie country tluw drain is cleared 
up.'' 

In an address delivered by Col. Townsend, iVlemlier of the 
Mississippi River Commission, 1)0 fore the drainage Cnngrirss at St. 
Louis, May 13, 11)13, he says: 

“The subject of land drainage is injimatdy associated 
with tliat of river improvement. 'Phe cultivaJion of the soil 
largely increases the amoiinl of sediment entering our 
streams. The direction of the furrow markedly affects the 
amount of the rain water that flows from its surface and 
every ditch or sub-surface drain jiromotcs a more rapid 
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flow into our rivers during floods and possibly effects their 
discharge during low water/^ 

The Scientific American is not governmental authority, nor is it 
edited by a member of the Engineer Corps of the Army. It is, 
however, the great scientific publication of America, and its edi- 
torial expressions must necessarily carry great weight on all tech- 
nically scientific subjects. Recognizing and endorsing the conclu- 
sions expressed by the engineers of the Army who have made this 
subject the study of a lifetime, in its issue of April 12 , 1913 . in its 
leading editorial, this great scientific authority said : 

“The floods in the upper watershed of the Ohio, with 
their tragic accompaniment of suffering and widespread 
ruin, will have carried with them a large compensation if 
they prove to this nation that the question of the control 
of the Mississippi River and its tributaries is broader than 
any State or community and that it must be faced and mas- 
tered by the nation at large. 

“If anyone asks why the Federal Government should 
be urged to take hold of this problem on a national scale, 
and assume full responsibility for the time and labor and 
great cost involved in obtaining complete control of the 
Mississippi River, surely it is sufficient to remind him that 
the drainage basin of this great river covers forty-one per 
cent of the total area of the United States. 


Table showing how increase in flood volume has followed develop- 
ment of upper valley : 


Value of farm prop- 
erty in States be- 
tween the Missouri 
and Ohio Rivers. 


1850 — $ 327 , 577,770 

1880 — $ 5 , 317 , 880,906 
1910 — $ 20 , 000 , 000,000 


Volume of flood 
discharge of Mis- 
sissippi below 
Cairo, stated in 
cubic feet per 
second. 

.. . . 1858 — 1 , 475,000 
. . . 1882 — 1 , 800,000 
. . . 1912 — 2 , 300,000 



SHOULD THE FEDERAL GOVERNMENT BUILD THE 
LEVEES ON THE MISSISSIPPI RIVER? 

Whether Congress should appropriate sufficient money to com- 
plete the levee system on the Mississippi River is a question which 
must be viewed from two angles. First, whether the control of 
these floods constitutes a problem which ought to be solved either 
wholly or in part by the Federal Government? Second, whether 
these levees are in the interest of Interstate Commerce? 

Let us address ourselves first to the consideration of the ques- 
tion of flood control. When the people of the United States, through 
their regularly chosen representatives, assembled in the great Na- 
tional Conventions, which represented the three dominant political 
parties of the United States in 1912 they expressed their views in 
platform declarations. The candidates for the Presidency as well 
as the candidates for Representatives in Congress went before the 
people standing upon these platforms, and so far as those who were 
chosen in the elections which followed are concerned, these plat- 
form declarations must certainly be persuasive, if not, indeed, con- 
clusive. The Democratic party, which was successful in the elec- 
tion, declared, after referring to the devastating floods which had 
just passed down the river : 

“We hold that the control of the Mississippi River is a 
national problem. The preservation of the depth of its 
water for the purpose of navigation, the building of levees 
to maintain the integrity of its channel, and the prevention 
of overflow of land and its consequent devastation, resulting 
in the interruption of Interstate Commerce, the disorganiza- 
tion of the mail service, and the enormous loss of life and 
property imposes an obligation, which alone can be dis- 
charged by the Federal Government.’’ 

The Republican platform declared: 

“The Alississippi River is the nation’s drainage ditch. 

Its flood waters, gathered from 31 States and the Dominion 
of Canada, constitute an overpowering force which breaks 
the levees and pours its torrents over many million acres of 
the richest land in the Union, stopping mails, impeding 
Commerce, and causing great loss of life and property. 
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These floods are national in scope, and the disasters they 
produce seriously affect the general welfare. The States, 
unaided, can not cope with this giant problem. Hence, we 
believe the Federal Government should assume a fair pro- 
portion of the burden of its control, so as to prevent the 
disasters from recurring floods.’’ 

The Progressive platform was equally strong. It declared : 

'Tt is a National obligation to develop our rivers and 
especially the Mississippi, without delay, under a compre- 
hensive plan. Under such a plan the destructive floods of 
the Mississippi would be controlled and land sufficient to 
support millions of people will be reclaimed.” 

In accepting the nomination on the Democratic platform, Mr. 
Wilson said: 

“In the case of the Mississippi River, that great central 
artery of our trade, it is plain that the Federal Government 
must build and maintain the levees and keep the great waters 
in harness for the general use. It is plain, too, that vast 
sums of money must be spent to develop new waterways 
where trade will be most served and transportation most 
readily cheapened by them. Such expenditures are no 
largess on the part of the Government; they are national 
investments.” 

Mr. Taft, a short while before his nomination, in a speech de- 
livered before the National Rivers and Harbors Congress, said : 

“I am strongly in favor of expending the whole 
$50,000,000 to save that part of the country from floods 
in a reasonable time and to provide a proper levee system.” 

Col. Roosevelt, as was well-known, had for a number of years 
urged the Federal Government to build levees on the Mississippi 
River for the sole purpose of protecting the alluvial territory from 
overflow. In fact, no man in public life has spoken more earnestly 
in favor of this great work than he. “We, the nation,” he de- 
clared, “must build the levees and build them better and more 
scientifically than ever before.” 

In the light of these platform declarations and the unequivocal 
statements of the three candidates, it is certainly reasonable to be- 
lieve that this house, chosen at that election, all fighting in that great 
political battle, and each under the banner of one of these three 
distinguished gentlemen, will agree to the proposition that the pro- 
tection of the deltas on the Lower Mississippi from disastrous floods 
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is a burden which Congress must at least share. While these plat- 
form declarations may be properly cited to influence the action of 
Congress upon the subject, the duty nevertheless devolves upon the 
proponents of all legislation to do something more. Before favor- 
able action is taken the judgment of Congress should be convinced, 
while the citation of platform declarations can do no more than per- 
suade its will. 

Not a Question of Reclamation. 

It is not a question of reclamation, that is to say, the advocates 
of Federal Control of these floods are not asking that Congress ap- 
propriate any money for the reclamation of these overflowed lands. 
What the people in the deltas ask for is an opportunity to reclaim 
these lands themselves. This is clearly stated by Senator Percy in his 
statement which appears at pages 74 and 75 of the recent hearings. 

Abraham Lincoln once declared that ''The driving of a pirate 
from the track of commerce in the broad ocean and the removing 
of a snag from its more narrow path in the Mississippi River, cannot, 
I think, be distinguished in principal. Each is done to save life and 
property, and to use the waterways for the purposes of promoting 
commerce. The most general object I can think of would be the 
improvement of the Mississippi River and its tributaries.” The 
people in the Mississippi Deltas are urging Congress to drive this 
merciless pirate from the track of commerce and prevent his ruth- 
less destruction of their homes and properties in order that they may 
reclaim these fertile lands, to the end that they may become the 
homes of millions of American citizens. 

Another illustration, to personify the river, was made by Senator 
Percy when he likened it to the savage indians who prevented the 
pioneers in all the states in the early days from engaging in, and 
prosecuting their several pursuits of happiness. ‘'When you drove 
the indians out of the State of Illinois did the Federal Government 
by that act convert the State of Illinois into a garden? No. It 
simply said to the men who had the brawn and grit and courage 
to go there, that you can go there and make a living for yourselves 
if you have got the manhood to do it, unmolested by hostile tribes ; 
in like manner these people from the valley of the Mississippi ask 
for one thing and that is, the opportunity to go there and subdue the 
wilderness unmolested by the hostile waters that belong to this na- 
tion.” It is a mistake then to assume that Congress is being asked 
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to engage in any reclamation work. All that is asked is that Congress 
regulate the flow of the waters which have been precipitated abnor- 
mally and unnaturally upon the lower regions of the river by the 
reclamation which has been progressing throughout the states above 
for the past half century. Unless Congress does lend a helping hand 
these people will never be able to reclaim this vast wilderness and 
subject it to the uses and purposes of civilization. There is no 
sort of question as to this. It has been shown (p. 23) that when 
left to their own resources more than one-half of the land protected, 
or which could be protected, by the levees was actually taxed out of 
the possession of the owners who had gone into that wilderness and 
waged an unequal and at last unsuccessful warfare against this 
mighty destroyer. 

Local Contributions. 

The theory upon which the argument is predicated that the land 
owners alone should pay the expense of building the levees is that 
they so greatly enhance the value of the protected land. There are 
several answers to this argument. In the first place it has been ascer- 
tained and declared by the Mississippi River Commission, composed 
of some of the most eminent engineers in the world, that levees 
should be constructed along the banks of the river as works in the 
interest of navigation, without any reference whatever to the pro- 
tection of alluvial lands from overflow. This point was made per- 
fectly clear by the testimony of the engineers who appeared before 
the Committee and whose statements are printed in the hearings of 
1890. The following colloquy between Senator Gibson and Lieut. 
Col. Suter of the engineer corps of the army, for many years a 
member of the Mississippi River Commission, is pertinent at this 
point. 

Senator Gibson: You stated a moment ago, in reply to a ques- 
tion by the chairman that if you were improving the Mississippi 
River even if it were running through a wilderness, if the country 
through which it ran were not peopled you would still build levees 
on the banks ? 

Lieut. Col. Suter: Yes, sir. 

Senator Gibson : Why do you hold that opinion ? 

Lieut. Col. Suter : Because I consider that the improvement of 
the stream for navigable purposes without it is impossible.'’ 

The situation then, is this : it is impossible to improve the stream 

67 



for navigation without levees. This is the government’s interest. It 
is impossible to reclaim the alluvial lands without levees, this is the 
riparian owners’ interest. It may well be insisted, therefore, that 
the duty of the federal government to build levees which incidentally 
protect the lands behind them is just as imperative as is the duty 
of the riparian owner to build the levees which incidentally improve 
the river in front of them. Their interest in the levees is common 
the burden of their construction should be common. It is not true, 
however, that the mere construction of levees causes any such 
enhancement of land values as is frequently asserted. Driving the 
pirate from the sea, made commerce possible; driving the indians 
from the frontiers made the pursuits of the pioneer possible; with- 
holding the floods of the Mississippi River makes the development of 
the alluvial deltas possible. After the levees are built the wilderness 
will, no doubt, be swept away by the activities of those who subdue 
it and transform it into fertile and productive fields, but the great in- 
crease in land values will only come as the trees are felled, as the 
logs and underbrush are removed, as houses are built, as ditches 
are dug ; in short, as the wilderness is transformed into the farm and 
the home. The fact is developed in the hearings, that there are 
16,000,000 acres which can be reclaimed and put into profitable 
cultivation if the floods of the Mississippi are kept oflf of it. These 
are not low marshy swamps, as it is frequently supposed. There 
are 20,000,000 acres in the deltas which can be protected from over- 
flow by a complete system of levees such as is contemplated. Four 
million of these can not be reclaimed by levees built along the 
Mississi|)pi, but 16, 000, 000 are kept from cultivation by the floods 
which come down the Mississippi River so frequently as to render 
them untillable. Three and one-half million of these acres, in round 
numbers, are now in cultivation; twelve and one-half million would 
be put in cultivation but for these floods. It is developed in the 
hearings that these cultivated acres will not now sell for SbO OO 
an acre as an average on the market ; and that the uncultivated lands 
which are cut over (as nearly all of them are) are probably worth $5.00 
an acre. It is further shown by the hearings that the average cost 
of piitticig an acre of wild land into a high state of cultivation with 
all the necessary im])rovemcnts which arc re(juired by the present day 
civilization, is $50.00 an acre. 

N KA R N l-:i ) 1 N C R E M E N T. 

It is difficult to conceive of any very large expenditure of public 
funds in the prosecution or the development of any governmental 

68 



activity which would not carry with it some especial benefit; some 
particular advantage to a few which would not be participated in by 
the average citizen. Take, for instance, the appropriations for the 
Army and Navy. No one will seriously deny that there are some 
particular interests in the country which are benefited especially, and 
far beyond the average citizen by these expenditures. Was a battle- 
ship ever constructed, was a public building ever erected, was any 
river or harbor ever improved by the government, without neces- 
sarily and very properly carrying with it some especial advantage? 
I mean by especial advantage, simply that some particular profit ac- 
crued to a few by reason of their employment, their trade, the loca- 
tion of their property, or something of that sort. This so-called 
unearned increment is always present. But tO' be more direct, to 
make the analogy more apt: The public domain was disposed of at 
the nominal figure of $1.25 an acre. This was not because anybody 
believed that to be the real market value of the property, but because 
Congress knew, as did everybody else, that it was vastly to the ad- 
vantage and best interest of the government to have the public do- 
main peopled by home builders. If every foot of land in the United 
States belonged to the Federal Government, it would be infinitely 
poorer than it is today, as the result of the very wise statesmanship 
and far-sighted policy which has passed title to the public domain 
into our private citizens. The nation is strong, the nation is great, 
the nation is powerful, the nation is rich, as the citizens are pros- 
perous, and enterprising, and happy, and patriotic. The land in 
the far West, that is what was the far West in those days, was sold 
by the government for $1.25 per acre, or pre-empted by the home- 
vSteader under our very wise land laws; the great railroads were 
built by the government, practically, and value given to lands which 
had none, and to those which had some value was added an increase 
of many fold. It was not the policy of the government, however, 
to raise the selling price at which these pul)lic lands might be acquired 
by the citizen. To be more specific — if agricultural lands in Alaska 
are worth $1.25 per acre and by the expenditure of millions of dol- 
lars in the construction of railroads by the government those lands 
take on additional value and become in their unimproved condition 
worth $5.00 per acre, is it proposed or contemplated that the gov- 
ernment should thereupon advance the price from $1.25 to $5.00 if 
settlers desire to acquire them; and if not, is this not a clear dona- 
tion to the purchaser of $3.75 per acre? Yet I think there is no man 
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who would advocate the policy of advancing the price of our public 
lands to those who wish to enter them and build homes upon them, 
simply because by reason of some government railroad or some 
privately owned railroad, or for any other reason, the actual market 
value of the lands had materially advanced. If by this expenditure 
of $3.00 an acre these delta lands can be made habitable and rescued 
from the jungle and converted into productive farms, what difference 
is there in principle whether the government has brought about 
this happy result by the appropriation of $3.00 an acre for levee 
construction, and thereby enhanced the value of the lands in private 
ownership, or when, for any reason public land which is worth $4.25 
an acre is sold to private individuals by the government for $1.25, 
$3.00 less than its real value? 

In one instance the government expends $3.00 which it has 
collected; in the other instance it fails to collect $3.00 which it 
could collect. In both instances the citizen is encouraged to become 
a home builder. 


Magnitude of the Area. 

The total area of these alluvial deltas which will be protected 
is about twenty-five thousand square miles. It is difficult to com- 
prehend the full meaning of big figures without stating their relative 
significance. Twenty-five thousand square miles is about the com- 
bined area of Delaware, Maryland, Connecticut, Rhode Island and 
Massachusetts ; it is larger by one-third than the two states of New 
Hampshire and Vermont; it is almost as large as the great state of 
Maine or South Carolina, and in fact larger than West Virginia. It 
is equal to the combined kingdoms of Belgium and Denmark ; larger 
than Greece and Servia, and about the size of the Netherlands and 
Switzerland combined. If as an original proposition this great fertile 
valley, peopled as it is, with our own flesh and blood, men inspired 
by the same hopes and traditions, and bound together by the teach- 
ings of a common history and a common purpose, all looking to 
''one God, one law, one Element, and one far-off divine event to 
which the whole creation moves” — if, we repeat, it were possible to 
buy from some alien sovereign this great estate so peopled, and 
so blessed by the Giver of all things good, would we hesitate to 
bring it beneath the beneficent light of our stars? 

If Maryland, or Massachusetts, or any other state were threat- 
ened by . destruction from any source, tidal wave, or what not, and 
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we could avert that disaster, who would quibble about the cost? 

This territory produces a great variety of staple agricultural prod- 
ucts; that is to say, agricultural products which form a considerable 
proportion of our export trade as well as a material part of our 
internal commerce. It is particularly adapted to the growing of the 
higher grades of cotton, what is known to the cotton trade as 
'^Bender’^ cotton. This cotton is growm nowhere else in the world 
except in the valley of the Nile, from which we imported last year 
110,000,000 pounds at a cost of approximately 20 cents per pound. 
England, Germany, Russia, and in fact nearly all the countries of 
Europe are spending vast sums in an attempt to acquire and develop 
cotton producing territory within their colonial possessions. Since 
England assumed suzerainty over Egypt many million pounds 
sterling have been voted for the extension of reclamation projects 
on the Nile. Within the past few months $15,000,000 have been 
appropriated by the British Parliament for the purpose of further 
experimenting in the culture of cotton in the Soudan in the hope 
of eventually making the English spinner independent of the Ameri- 
can cotton grower. Our exports of grain are declining. Some of 
our statesmen and far-seeing economists believe that within a few 
decades our exports of food-stuffs will cease. 

It is estimated by those who have appeared before the Com- 
mittee, at the recent hearings, and in whose accuracy and for whose 
judgment the Committee has greatest respect, that if these twelve 
and one-half million acres were planted to cotton they could reason- 
ably be depended upon to produce annually some $700,000,000 of this, 
the most universally required fabric for the clothing of mankind 
throughout the world. If we can hold our own in the matter of 
our foreign commerce, this one item would turn the current of gold 
to our shores in the balance of trade with the world. It would open 
an opportunity for a million American farmers to become home 
builders. It would be the most complete answer; it would furnish 
the most perfect and tempting counter-call to the alluring invita- 
tion which is yearly inducing many thousands of American farmers 
to answer “the call of the North.’' Neither Alberta nor Saskatche- 
wan otfer fields that are as fertile in a climate that is as inviting. 
It is estimated by those who have appeared before the Committee, 
and whose statements are printed in the hearings for the perusal 
and enlightenment of the House, that if this area, these 16,000,000 



acres, were planted to cotton and properly and intelligently, though 
not intensively, cultivated, they would yield a crop of cotton larger 
than this country has ever produced. 

Mr. Bush, President of the Missouri Pacific and Iron Mountain 
Railroads, by which token we may know him to be one of the great 
business geniuses of our country, among other things said : 

'"Think what an impetus would be given to trade, in- 
dustry and immigration by such an addition yearly to the 
wealth of the country to be circulated throughout all the 
arteries of commerce in the land. This vast sum annually 
would be an enormous accession to our nation's treasury 
as against an annual comparatively paltry cost for protec- 
tion of $2,400,000, which would be the interest charge at 
4 per cent on the $60,000,000 required to accomplish the 
work. Cotton consumption is increasing more rapidly than 
is the supply and if the land available for its growth is lim- 
ited, it behooves this country to utilize to the fullest extent 
all such lands within her domain." 

Shall the Deltas Revert to the Jungle? 

The question is not simply "shall the Federal Government build 
these levees and control these floods, or shall it be done by local 
interest?" The only question presented is, shall the Federal Gov- 
ernment do it, or shall the river be permitted to retake and devote 
to utter destruction and perpetual devastation this magnificent em- 
pire, so worthy the ambition of a prince? 

"I do not hesitate to say to this committee, and I have no uncer- 
tainty about the correctness of the statement, that if the word went 
back to the Mississippi valley from this committee that the Federal 
Government had found this problem either too great, or outside 
of its scope and had said, 'upon your own efforts, you in the valley 
must rely for your salvation,' not only would the potential develop- 
ment be destroyed, but that country, over 70 per cent of it, within 
ten years would revert to the jungle; civilization there would be 
blotted out, prosperity would be destroyed. This is not a conjec- 
ture, we have tried it." So declared Senator Percy to your commit- 
tee, and no man who knows this great man’s character, both as a 
public servant, as a Senator, as a lawyer in the best sense of that 
word, as a private citizen in whom are so well mixed the elements 
that go to make the man, will regard lightly his statement. 

Of the 16,000,000 acres, as has been already shown, only 3,500,- 
000 are in cultivation, and these, of course, have produced the revenue 
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which enabled the levee districts to expend the $67,000,000 in the 
construction of levees heretofore. Each district is heavily bonded; 
interest charges must be met ; it is not possible for them to raise more 
than the $ 3 , 000,000 annually, which it is provided they shall contrib- 
ute towards the further completion of the system. This amount 
was not arrived at by hap-hazard guess work. When those most 
interested in this legislation were conferring through their represen- 
tatives in the preparation of a bill to be presented to Congress at 
this session, a careful, diligent and earnest and searching inquiry 
was made into all their sources of revenue with a view to ascertain- 
ing the maximum sum which they could possibly raise. 

This extract from the hearings will illumine this point: 

Senator Percy : About the expense to which these dis- 
tricts can contribute, about whether their's is a fair burden 
or not, it is not conjectural at all. The burden proposed 
is just as great a burden as they can bear. There is not 
any way they could raise a greater amount by taxation, 
only with the knowledge that the government was going 
to take hold of these levees, and with the credit thereby 
given, will then be able to raise the contribution provided 
under this bill. 

Mr. Humphreys of Mississippi: When we had a con- 
ference of all those who were interested and contributed 
to the drawing of this bill, that, in fact, was exactly what 
we discussed, when we determined how much contribution 
to ask, was it not ? 

Mr. Percy: Absolutely. 

Mr. Humphreys of Mississippi: Plow much can we 
squeeze out of these districts? 

Mr. Percy: And the only criticism that is heard along 
the Mississippi river to the bill from some quarters is, 
that if it passes, what good will it do us? We will never 
be able to raise our pro rata. 

Mr. Taylor: Is this pro rata about on the lines of the 
familiar term which the railroads use, ‘What the traffic 
will bear?” 

Mr. Percy: Just what the traffic will bear, just what 
the weary tax payer can put up.” 

If the policy of watchful waiting which has heretofore charac- 
terized Congressional treatment of this subject is to be further 
pursued, the ability of local interests to contribute their proper, or 
rather their required, proportion will be lessened. Every flood 
that breaks the uncompleted levee line works frightful havoc, and 
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these levee districts which are to be our allies in this great work 
will be less and less able to furnish their share of the sinews of war 
as these floods recur. The destruction of property, according to 
the hearings and the official reports of the Mississippi River Com- 
mission, by the floods of 1912 and 1913, reached the appalling total 
of $ 50 , 000 , 000 . As the levees grow higher, as they must grow, and 
the population increases, as it must increase, every return of these 
recurring disasters will be marked by an increasingly heavy toll 
both of property and of life. 

Speaking of the necessity for systematic co-operation under the 
command of a single board and noting the utter failure of the un- 
aided fight against the ''personified enemy,'' the Warren report of 
1875 stated that, "The river has no respect for State boundaries 
and deluges Arkansas through breaks in the levees of Missouri, and 
overflows Louisiana by floods passing across the Arkansas line." 
How difficult it is to find words which more clearly set out the truly 
national character of the problem. 

Burden Borne by the Poor People. 

It is suggested sometimes that the planters owning these val- 
uable plantations are the ones who make the profits off of the pro- 
tected lands and the ones who suffer the losses, and that it is not 
the business of the Federal Government to spend the people's money 
to guarantee or insure those who are thus engaged, against loss. 
As a matter of fact these large planters are by no means the only 
ones whose losses make up the enormous totals heretofore sug- 
gested. There are many thousand small farmers who do not own 
their land, but who have, by dint of hard w^ork and industry and 
frugality, accumulated the necessary equipment in farming imple- 
ments, teams, live stock, etc., whose loss is relatively very much 
greater than the loss suffered by the land owners. Hon. Jno. M. 
Parker of New Orleans in a statement before the Commerce Com- 
mittee of the Senate in 1912 related that on his plantation 96 mules 
were drowned in a single crevasse, most of them belonging to tenants 
on his property. One man owned six mules with the proportionate 
number of cows and other live stock, and farming equipment and 
he lost everything; all the savings of a life-time were swept away 
by the rushing waters through a single crevasse within a few hours 
after the break. This is not an exception but a type. These people 
pay their proportionate part of taxes; they have, as stated before, 
already contributed more money than was necessary to build and 
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maintain a levee line high enough and strong enough to have with- 
stood any flood that ever would come down the nver, but for the 
marvelous development of the great drainage area to the North of 
them, 31 states and 41 per cent of the drainage of the United States. 
They built their levees strong enough, but the increased volume of 
water gathered hastily by virtue of the improved drainage systems 
in these great states to the North, was precipitated upon them with 
such fury that it tore down the banks of the river upon which the 
levees are constructed and tumbled them into the flood. It is the 
testimony of the army engineers that a large part of the money 
spent by the states in the construction of levees would have been 
saved but for this caving caused by the accelerated currents of the 
river. To be exact, I quote the statement of Col. Leach : 

'T may say, generally, with regard to the history of 
the levee system, that over three- fourths probably, of the 
entire sum of money expended by the states in the last 
ten or fifteen years in the construction of levees would 
have been saved if the United States had prevented the 
banks from caving.^’ 

These people have done all that could be, and very much more 
than should have been, required of them. Mr. Bush in his remarks 
before the Committee paid the following very eloquent tribute to the 
people of the lower valley : 

'Tn song and story have been told the deeds of men 
who caused the Great American Desert to flee before 
them and become a vagabond and fugitive on the face of the 
earth, but their deeds are no more heroic, their accom- 
plishments no greater than the valiant people of the south- 
land who, undismayed by what seemed to be unsurmount- 
able difficulties, have pressed ever onward in their efforts 
to save those lands from the ravages of the Mississippi 
River. They have conducted a national campaign, they 
have performed their part well, but this great nation of 
ours ought not longer hesitate but hasten to their rescue 
and do the governmental work, which, under the constitu- 
tion of the country, devolves upon it.’’ 



THE SECOND INQUIRY IS WHETHER THESE LEV- 
EES ARE IN THE INTEREST OF INTERSTATE COM- 
MERCE. 

The Supreme Court of the United States (18 Howard, 4S1), 
declared that “The power of Congress to regulate Commerce in- 
cludes the regulation of intercourse and navigation^' 

Let us inquire first into the relation which levees and revet- 
ments sustain to the question of navigation. 

Levees as an Aid to NaviCxAtion. 

Bernard and Totten in their report on the Mississippi River 
advising the construction of levees solely in the interest of navigation, 
and with no reference whatever to the protection of the delta lands 
from overflow, said in 1822 (H. Doc., Vol. 3, No. 35, p. 22; 17th 
Cong., 2nd Session) : 

“We shall close this report by pointing out another 
species of hazard which such boats as are not easily and 
promptly managed must encounter. 

“At the time of high water, currents of excessive ve- 
locity set directly from the river over the banks, towards 
the interior; if a boat gets within the draught of one of 
these currents, it is only with great effort and labor that it 
can hope to regain the channel ; they are often drawn in by 
them, and dashed to pieces against the first obstacle. Dyk- 
ing the river along its banks can only prevent these lateral 
currents, and time alone can produce this result.’' 

Captain Kingman relates an instance which corroborates this 
statement of Bernard and Totten as late as 1890 (p. 78). 

The improvement of the Lower Mississippi which has absorbed 
the appropriations made by Congress since the creation of the Missis- 
sippi River Commission are of a double character. A part of the 
money has been spent in the construction of levees, which the Com- 
mission in their report of 1882 declared, when judiciously erected 
under the system recommended by them “ would produce a maxi- 
mum effect in channel improvement at a minimum of cost.” 

Prof. Henry Mitchell, a member of the Commission, in a separate 
report said : 

“The levee is a useful auxiliary to channel improve- 
even as now located, and if relocated with due regard to the 
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special office of river improvement would be of decided 
benefit.'' 

Again, in their report of 1884, the Commission said : 

“We therefore conclude that levees, such as have been 
herein described, are, in connection with an equalization of 
width and the prevention of caving, an important part of any 
general and systematic plan for the improvement of the 
navigation and the prevention of destructive floods." 

One of the best illustrations of the effect of levees in improving 
the navigable depth of the river is at what is called Plum Point 
Reach above Memphis. The following extract from a statement 
by Col. Leach, of the United States Corps of Engineers, explains 
this very clearly : 

''The commission in carrying out the work in the early 
years at Plum Point had not provided for any levees. In 
a debate in the Senate on one of the river and harbor bills 
the point was made by a Senator that the Commission was 
professing to make an experimental application of their 
system at Plum Point reacla, and a part of their plan was 
a levee. That year an allotment was made and a levee 
built on the Tennessee side of the reach. The next year 
an allotment was made for levees on the Arkansas side 
and those levees were built. A party was engaged all the 
time in making surveys. The surveys made after the con- 
struction of the second line of levees and before the first 
flood, and again after the first flood, showed that the high 
bars in the regulated or deepened channel of about 3,500 
feet width had had their tops scalped off 8 feet uniformly. 
Nothing of the kind had ever occurred before, and in the 
two crossings under control and under improvement the 
maximum depths had increased in one case 1 foot and 
in another case 2 feet, and they have remained to this 
time." 

The following statement of Lieut. Col. Suter, a part of which 
has already been quoted elsewhere, is to the same effect : 

"Senator Gibson. You stated a moment ago, in reply 
to a question by the chairman, that if you were improving 
the Mississippi River, even if it were running through a 
wilderness, if the country through which it ran was not 
peopled you would still build levees on the banks. 

Lieut. Col. Suter. Yes, sir. 

Senator Gibson. Why do you hold that oponion? 

Lieut. Col. Suter. Because I consider that the improve- 
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merit of the stream for navigable purposes without it is 
impossible. 

The Chairman. Why? 

Lieut. Col. Suter. I think you have got to retain con- 
trol over the whole volume of water. The discharge which 
passes within the banks is less than half of the flood dis- 
charge of the river, and the low-water discharge is only 
about one-tenth of that which passes within the banks, 
about one-twentieth of the total discharge, and any works 
that you can put in to control the low-water flow on a 
stream like the Mississippi are liable to be utterly de- 
stroyed and rendered nugatory by this vastly larger volume 
of water which passes down the river during flood stages. 

At this season of the year the cut-offs occur, which will 
upset any plan of improvement, because they change en- 
tirely the regimen of the river, its course, its slopes, and 
everything about it. 

Again, the water, being over the works and every- 
thing else, has a chance to develop new channels precisely 
where you do not want them to occur. A still further 
effect is produced where the levees are down; the water 
that goes over the banks keeps going out and coming back 
again. Whenever it makes its appearance in the river it 
acts like a tributary. It produces entirely new phases, 
just as any tributary will. Sometimes it entirely reverses 
the conditions of flow. The influence that levees exert un- 
der these heads I believe I have stated as conservative. 
They prevent the river from doing damage to the works 
we put in to improve the low water discharge of the stream. 

The Chairman. If there was no question about pro- 
tecting the land, and you were simply improving the Mis- 
sissippi River for navigation would you have built the 
levees that are now built? 

Lieut. Col. Suter. Yes, sir.’’ 

This opinion of Col. Suter was distinctly concurred in by the 
present Chief of Engineers, General Kingman, who at the time held 
the rank of Captain. 

The record of the hearings of 1 890 is quoted : 

'^The Chairman. Suppose you drop all considerations 
of overflows and regard navigation alone, how then ? 

Captain Kingman. I should consider that the levee is 
a very important means of improving navigation, and I can 
give an instance. The Morganza crevasse was caused 
by a break that occurred in 1874. It remained open as a 
crevasse practically until closed in the winter of 1886 and 
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1887, a period of about twelve years. It has a deep bend 
there and plenty of water, and there had been no trouble 
with the navigation until after the crevasse was formed. 
After the crevasse occurred the navigation became worse 
and worse, and steamboat men told me they hated to run 
that bend at night, particularly in low water, when tlie 
water was running out. When the water was running 
out there would seem to be danger of being drawn into the 
crevasse.^^ 

Such was the danger to navigation in times of flood which would 
be eliminated by the construction and maintenance of the levee line. 

Continuing he illustrated how another danger to navigation in 
times of low water was also obviated by the maintenance of the 
levee. 


“The steamboat men dreaded it at low water because 
the sand bar, or tongue of land opposite this bend, had 
extended so far over into the bend that there was hardly 
room enough for two large steamboats to pass there. The 
crevasse was closed, jointly by the Commission and by the 
State, in the winter of 1886 and 1887. Since then the navi- 
gation has steadily improved until now it is as good as it 
ever was. The current is quite regular. There is ample 
room now, and steamboat men have spoken to me repeat- 
edly this year about the great improvement which has taken 
place in Morganza Bend since the crevasse has been closed. 
There is an actual case where the building of a levee made 
bad navigation good.'’ 

With these citations taken from the best informed sources of 
information in the world I would feel justified were I to conclude 
here with quod erat demonstrandum. But I shall add just one more 
C. H. West, one of the ablest engineers connected with the im- 
provement of the Mississippi River and at present one of the civilian 
members of the Mississippi River Commission recently said: 

“My own conclusions, after many years of careful 
study and observation, are, that a levee system is a useful 
auxiliary to channel improvement, but the full effect in 
that direction cannot be expected until after the system has 
been made continuous and the embankments of sufficient 
heie:ht and strength to confine the highest floods. 

PK * * * 

With revetment to stop caving and give fixation to 

the river banks and the levee system that will confine the 

floods, there would soon follow a deepening of the bed of 
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the river and in consequence of its greater carrying capacity 
a lowering of the flood plain itself could be expected ; the 
final result being deep water navigation throughout the 
entire year as well as secure protection of the valley on 
either side of the river from floods/" 

These are statements of engineers, both civil and military who 
have devoted many years to the study of the problems presented by 
the Mississippi River and no layman will arrogate to himself assur- 
ance to gainsay their conclusions. The most expensive feature of 
the project for the improvement of the Mississippi is the revetment 
of the caving banks. 

When the Mississippi River Commission began its work there 
were many places on the river below Cairo where the depth was 
three feet and less. These serious obstructions to the proper naviga- 
tion of the river had been a menace to its commerce from the earliest 
date. The greatest danger to navigation occasioned by these bars is 
caused by snags which are arrested in their progress down the 
river and held in place by these bars. 

The Secretary of the Treasury many years ago reported that 
from 1833 to 1838, forty steamboats were snagged and sunk on 
the Mississippi River, whose value was placed at $640,000. This 
loss increased annually. 

Mr. Calhoun, in 1846, in his report to the Senate, heretofore 
quoted (p. 31), said : 

''The annual aggregate loss of boats navigating the 
Mississippi and its waters at the present time is 107 from 
all causes. The total loss annually $2,000,000. In addition 
the loss of life occasioned by sinking boats was very great."’ 

Reference has heretofore been made to a National Convention 
held in the City of Chicago in 1847 to consider the Commerce and 
Navigation of the Valley of the Mississippi. The delegates from 
the City of St. Louis prepared a most interesting and instructive 
report which was printed as a part of the proceedings of that con- 
vention. Referring to "this fat and fertile valley” of the Mississippi, 
its extent and certain development was set forth most graphically. 
'‘The Creator of the universe,” the report continues, "has nowhere 
on the face of the earth spread more lavishly the means of human 
prosperity, or stamped more legibly the lineaments of beautiful and 
convenient adaptation to the wants and necessities of mankind. Visit 
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it not with the evils of bad government; obstruct not the hand of 
improvement within it; stay not the tide of population pouring in 
upon its bosom; and let its broad acres receive that proportion of 
population which vexes the soil of the Kingdom of Great Britain, 
and the Bountiful Giver of this great and good gift, will smile from 
Heaven upon a happy family of more than 275 , 000,000 of human 
beings.'^ 

Referring to snags and bars, the report continues: 

^'These obstructions are the heaviest draw-backs upon 
the Commerce of the Mississippi valley, inflicting annually 
an extensive destruction of the boats and cargoes and a 
frightful loss of human life/^ 

The conditions set out so graphically and in such detail in this 
early report continued to handicap the commerce of the river in 
an increasing measure as the tide of immigration and the develop- 
ment of the valley proceeded. 

With the advent of railroads which paralleled the river and 
the handicaps to navigation above described adding to the dangers 
of commerce on the river, it is no wonder that the steamboats grad- 
ually disappeared, or that the tonnage borne on the river grew 
gradually and annually less. In 1912 it is given as something more 
than 4,000,000 tons. The Mississippi River Commission, upon its 
creation, at once set about to devise a means by which these sand 
bars could be removed and the channel of the river so deepened as to 
give '^ease and safety to the navigation thereof.’^ As quoted above 
the experiment of building levees on both sides of the river so as to 
confine its flood waters to the channel had proven entirely success- 
ful at Plum Point reach, but as the floods thus confined rose higher 
and increased in volume the banks of the river were eroded and the 
levees thus constructed were tumbled into the river. 

Caving Banks. 

The extent of this caving almost passes belief. The annual 
amount of the earth thus caved into the river is sufficient, if it could 
be so congested, to fill the river to the top of its banks for a distance 
of 30 miles. Mr. C, PL West, a few years ago in his report to the 
Lower Yazoo District, of which he was Chief Engineer at that time, 
stated that of 189 miles, which was the length of his levee line, 172 
miles — about 90 per cent — had been abandoned on account of caving 
banks, within 25 years. The effect of this caving is most disastrous 
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to the proper regimen of the channel. This erosion takes place 
habitually along the concave banks in the bends of the river, and is 
deposited a few miles below, thus forming the bars which had 
proven so destructive to the commerce as heretofore related. This 
same condition obtained along the reaches of the Missouri River 
and to such an extent that steamboat traffic was literally driven off 
of that river. 

Bank Revetment. 

The Commission set about then to devise some means by 
which this erosion could be prevented and within such limits of 
cost as would be reasonably economical. The plan adopted has 
proven absolutely successful. Willow mattresses are woven together 
and held by wires and sunk below the low water level so that they 
cover snugly the bank of the river for two or three hundred feet 
from the low water level out toward the center of the stream. 

A very full discussion of the efficacy of levees in improving the 
channel depths of the river appears in the report of the Missis- 
sippi River Commission for 1893, by General Comstock, Col. Suter 
and Prof. Whiting, and in the report of Lieut. Col. Amos Stickney 
in the report of the Commission for 1896. The last mentioned re- 
port states that the building of levees without bank protection may 
be considered as only temporary work, and further, that nearly every 
yard of these costly structures would sooner or later have to be re- 
built if the river were permitted to wander back and forth in its 
valley, annually carrying off hundreds of acres of land; tearing 
down levees and filling up its old bed, thus continually adding to 
the obstructions to navigation and impeding the flow of floods. 

In 1908 the Mississippi River Commission in their annual re- 
port, state: 

“There is another consideration, not of the greatest 
weight, perhaps, but one which, in the opinion of the Com- 
mission, is worthy to be taken into account. It appears to 
be highly probable that before very many years the Gov- 
ernment will undertake the development of a channel for 
navigation in the Mississippi River below Cairo of much 
greater depth than has been so far attempted. The river 
bed IS now in favorable condition for such an improvement. 

But if the revetments which have been enumerated should 
be a.bandoned, or not effectively maintained, or others 
equally important should be omitted or neglected, and the 
river should be permitted to have its way in tearing down 
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banks and building bars for a few years, changes will take 
place which can never be undone and which will greatly in- 
crease the difficulty and expense of securing a deep channel. 

It is a case in which an ounce of prevention will be worth 
pounds of cure.” 

This statement had reference to the agitation which was very 
general at that time throughout the Mississippi Valley for a 14-foot 
channel from Chicago to the Gulf. 

Lyman E. Cooley, a civil engineer of great reputation, in a most 
interesting and elaborate discussion of the project for this 14-foot 
water way before the Senate Committee on Commerce in 1910, 
speaking of that section of the river South of Cairo said : 

“The distance for practical consideration in the im- 
provement of the stream is the V50 miles between Cairo and 
Red River. In that distance it is estimated that approxi- 
mately a billion yards of material is cut from the banks 
every year, or in the average year. That is equivalent to 
saying that a strip 500 miles long, 100 feet wide and 100 
feet deep, the depth from the top of the banks to the 
bottom of the pools, is cut from the banks of that river 
each year, amounting to a billion yards.” 

Illustrating the disastrous effect of this caving on the channel 
of the river, he added : 


“Take a bend that cuts for a length of five miles and 
for a width of 100 feet and to the depth of the pool, 100 
feet, this will give 10,000,000 yards. That is a character- 
istic of currents. Ten million yards is a square mile 10 
feet deep. This material is largely deposited in the first 
crossing below, and will fill it up to a depth of 10 feet for 
perhaps one or two miles, a part of it going to some farther 
crossing. As the river falls it must find a new channel 
through that deposit. It may duplicate the channel of last 
year or it may be directed by hydraulic dredging, and again 
it may cut out eratically and change the conditions below, 
diminishing in effect down the stream. Now, hold the 
banks of this bend. You stop this local deposit. You 
have an immediate effect on the crossing and the benefits 
are felt downstream 15 or 25 miles. As you hold other 
bends the effect is increased until the whole stream is 
under control.” 


Referring to the possibility of securing this 14-foot depth, Mr. 
Cooley further said: 
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''You can see at once, as any one can understand, that 
if you stop the local erosion of a billion yards, amounting 
to two and a half times all the material that comes to the 
river, two and a half times all the material that goes out of 
it, that when you have stopped that, by securing these banks, 
you have changed radically the nature of the stream. Ex- 
actly what effect will be produced I cannot say. There 
will be some lowering of the river bed; the horizon of the 
bars will be greatly reduced. I have no doubt it will pro- 
duce 14 feet the year around. 

Senator Burton. That work alone? 

Mr. Cooley. Yes, sir; and that it will improve with 
time.’^ 

Fourteen Feet Through the Valley. 

He gives it as his opinion in fact, that revetment would give 
a deeper channel than 14 feet and that if it were ever expected 
to have a ship channel from the Gulf to Cairo, that it would be 
necessary in order to secure it, to complete the work of revetment 
now in progress on the river. I quote from his statement once more : 

"Senator Nelson. Will you tell us how you would pro- 
ceed to get a 24-foot channel from the mouth of the Illi- 
nois down to the Red River? I take it that there is a 24- 
foot channel from the mouth of the Red River to the head 
(of passes) at all seasons. 

Mr. Cooley. I will answer that question in this way. 

It is agreed, gentlemen, I do not think there is any dis- 
pute about it, that the effect of holding the banks will be 
to produce not less than 14 feet through the lower Missis- 
sippi. It is believed by some high officials, and has been so 
expressed to me, that it will probably result in at least 20 
feet, and I wish to say that if it does result in 20 feet you 
will have 24 feet for eight or ten months.'" 

There is no man who has ever been connected in any way with 
the improvement of this river whose judgment in all matters touch- 
ing the various methods for its improvement, its effect upon the 
commerce of the river, or the desirability of the prosecution of the 
project in the interest of navigation as well as flood control, is en- 
titled to more consideration, or whose opinion should carry greater 
weight than the opinion of Judge R. S. Taylor of Indiana. Judge 
Taylor was appointed by President Harrison as his successor when 
he left the Commission to become President of the United States, 
and since that time he has devoted to it the greater part of his time, 
and brought to its study all the energy and power of his great in- 
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tellect. No man is ever listened to with greater interest or more 
perfect confidence and reliance by both the Committee on Commerce 
ixi the Senate and the Rivers and Harbors Committee of the House. 
He has never addressed either of these Committees without instruct- 
ing them, and has never discussed any phase of the great problem 
presented without illuminating it. The following quotations from 
his statement before the Commerce Committee of the Senate in 1910 
explain very clearly the work of revetment and demonstrate its 
necessity if the channel of the river is to be kept at a depth which 
will certainly be required if it is ever to be a real highway for our 
commerce : 

'T have spoken so far of revetments as means of pre- 
venting cut-offs and protecting levees, but if we are to 
look forward to the development and maintenance of a 
deep channel down the Mississippi River, whether it be 14 
feet or less or more, then revetment assumes importance 
for another and entirely different purpose. The only im- 
pediment to navigation in the Mississippi River is the bars. 
These bars come almost entirely from the caving banks. 
There is some sediment coming into the Mississippi River 
at Cairo from the Missouri, but it is a comparatively small 
portion. Altogether the greater part of the sand which 
builds up the bars comes from the banks in the vicinity.'^ 

'‘1 have sometimes been asked the question, very fre- 
quently, in fact, whether the improvement of the lower Mis- 
sissippi to a l4-foot depth is practicable. I answer with- 
out hesitation that it is.’^ 

'^Every revetment that is put in and holds its place 
stops that much caving and cuts off that much of the supply 
upon which the bars are fed. If the caving banks were all 
revetted the bars would be starved out; they would not 
disappear entirely, but they would be reduced to such small 
proportions that you would have a deep natural channel. 

I believe that if the banks were all revetted the river 
would become navigable to 14 feet without any other sort 
of an improvement at all. If we have in mind the prob- 
ability of looking for further depths in the Mississippi 
River, the course we want to pursue is to greatly increase 
the number of revetments, with the view of diminishing 
the activity of bar building. It is certainly true that the 
revetment of caving banks diminishes the activity of bar 
building. There is a stretch of river called Plum Point 
reach, about 75 miles above Memphis, where a large num- 
ber of revetments were put in years ago and a large number 
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of them are there yet. For 40 or 50 miles below that reach 
there has been a noticeable diminution of bars. They are 
of less height than they once were, and I think the evi- 
dence is clear that they have shrunk in consequence of the 
revetments that have been put in above them : and there 
is nothing to account for it that I know of except the dimi- 
nution of bar building activity due to the revetments in 
Plum Point reach. 

If we ever expect to greatly increase the depth in the 
Mississippi River below Cairo, revetments will be nec- 
essary. Nothing can be more certain than that; and in- 
asmuch as every revetment that is put in now to protect 
the levee at a critical point will contribute at once to the 
diminution of bar building activity and also to protect 
the levee and so do service in two directions at once, I 
say, gentlemen, that I know of no place in all the United 
States where 3 ^ou can put $4,000,000 with more certainty 
of useful results than right there."'" 

^'Senator Burton. What share of the sand bar building 
material, as you term it, in the river below Cairo origin- 
ates from the caving of the banks, and what share comes 
in from above? You never made any calculation on that 
I suppose, but your statement gives less importance to 
that which flows in from above Cairo than some have given 
to it. 

Mr. Taylor. I know it does, but I think I am right 
there. 

Senator Burton. Now, reducing it to fractions, ap- 
proximately, what would you say it was from the Missis- 
sippi River above, Cairo and what share developed in that 
section ? 

Mr. Taylor. I should say, without any hesitation, al- 
though you must know that this is largely conjecture, yet 
I should say without hesitation, that not 1 per cent of it 
comes from above Cairo."" 

The Hydraulic Dredge and Its Limitations. 

He then discusses the hydraulic dredge and its operation, with 
the final conclusion that no permanent or dependable channel can 
now be maintained by this agency : 

Senator Burton. You do not think you would get 5 
additional feet by dredging? You have 9 now. 

Mr. Taylor. No, sir. I do not think you could get 
5 additional feet by dredging. We tried two experiments: 
one last year and one the year before. We experimented on 
two or three bars to see if we could get 14 feet by dredging. 
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We made a success on two of them and a failure on the 
third. The result of the experiment as a whole was to 
indicate that an attempt to get 14 feet by dredging in the 
present condition of the river would be uncertain and un- 
reliable. 

Senator Burton. To increase the depth by spur dikes 
or by contracting the width of the channel would be a very 
different question. 

Mr. Taylor. You could not do that. 

Senator Burton. Or by dams or anything of that kind? 

Mr. Taylor. I do not think so.’' 

Permanency of Revetment Work. 

The following description of revetment work and its durability 
is taken from the statement of Mr. S. Waters Fox, made before the 
Senate Committee on Commerce in 1910. Mr. Fox is a civil engi- 
neer, but was employed by the government for 24 years in work on 
the Missouri River. It will be observed from his statement that 
revetments, when once properly placed, will last forever : 

''Mr. Fox. The revetment work on the river was the 
result of a good deal of experimentation by the Govern- 
ment, and finally, resulted in what is known as the 'con- 
tinuous woven willow type.’ It consisted of a mattress 
made of willows, woven in basket form into a continuous 
piece that was about 80 feet wide from the standard low- 
water contour of the bank and extended from end to end 
of the bank to be protected. This mattress was reinforced 
by a system of galvanized steel-wire strands and anchored 
to the bank by means of those wire strands to deadmen 
back of the top of the bank. The bank from standard low- 
water contour, or the inner edge of the mattress, as nearly 
as the stage of the water permitted, was graded to a slope 
that varied from two to three on one, or, even flatter in 
some localities, by means of an hydraulic jet. The mat- 
tress was sunk in contact with the bottom by means of 
riprap stone, and the upper bank,, from the inner edge of 
the mattress to a contour about 2 >4 feet above standard 
high water plane, was protected by means of a pavement of 
riprap stone. This pavement was covered over with spawls 
that would fill the interstices of the pavement. 

Senator Martin. Plow long do those mattresses last? 

Mr. Fox. Indefinitely, if not outflanked by the river 
or torn by abrasion from ice. 

Senator Martin, Would they not rot out or decay? 

Mr. Fox. No, sir ; because, in the later construction, 
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when the revetment became standardized to the specifica- 
tions I have just given the inner edge was kept down near 
the standard low water contour, and that provided for all 
but a very narrow strip of the mattress being constantly 
under water, and all of it was under water for a long enough 
period to thoroughly leach out those acids that tend to de- 
cay the brush, so that in a short time the brush: forming 
the mattress was robbed of its rotting qualities and was 
indefinitely preserved. 

Senator Martin. What length of time by actual experi- 
ence have you observed those mattresses, and how long 
have they been constructed — ^what length of time for obser- 
vation have you had? 

Mr. Fox. Since 1879. 

Senator Martin. About thirty years ? 

Mr. Fox. About thirty-one years ; yes, sir. 

Senator Martin. And there is no indication of decay 
or decomposition at all in those thirty-one years ? 

Mr. Fox. The standard construction of which I speak 
was not adopted until some time after that, but of the earlier 
structures which were put under water, we have a good 
many examples which prove that brush mattresses below 
a constantly wet horizon do not decay. 

Senator Martin. Some of the parts are under water 
and some are not? 

Mr. Fox. Those parts of mattresses that in the early 
constructions were well above midstage rotted out sooner or 
later; more quickly if the brush had been cut during the 
period of active growth than when cut late in the fall or 
winter. 

Senator Martin. What was the result to the balance, 
did it not give way? 

Mr. Fox. In the earliest constructions ; yes. But 
later on the anchorage held the lower work in place, and the 
danger was confined to the upper bank work. 

Senator Martin. Do you not have to renew the part 
of it that rots out for the protection of the part that is under 
water ? 

Mr. Fox. In the later construction, when revetment 
became standardized, the specifications were such that no 
part of the work was of a perishable character. It was all 
of a permanent character, with stone on the upper bank and 
brush on the sub-bank. 

Senator Martin. So that as now constructed you 
would consider them imperishable? 

Mr. Fox. I would consider it practically so ; as much 
so as any work of man is. 
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Senator Martin. As much so as stone or iron? 

Mr. Fox. It is made of stone where exposed. 

Senator Martin. I thought it was made of brush. 

Mr. Fox. The brush is under the water. And there 
it is not perishable. We have taken out of the river pieces 
of wood from hulls and trunks of trees that must have 
been there a great many years. I remember in excavating 
for a new mouth of the Osage River we found in the 
bottom of the cut which was below the line of permanent 
saturation black walnut trees over which there were grow- 
ing white oak trees that must have been 600 years old. 
Those trees were in a perfect state of preservation; they 
were absolutely sound.'^ 

These opinions of the engineers who have spent so many years 
the study of the river and its serious problems are quoted for the 
purpose of demonstrating beyond all peradventure that revetment 
work is an absolute essential to the improvement of the river solely 
in the interest of Commerce and Navigation. It is exactly the 
same character of work that is being done and has been done on the 
Missouri River from Kansas City down, and which must be and in- 
evitably will be done on the reaches of that river above Kansas City 
to Sioux City. It is absolutely necessary in order to maintain a 9- 
foot channel below Cairo. We are now prosecuting a project for 9 
feet in the Ohio River from Pittsburgh to the Mississippi River 
which will cost upwards of $65,000,000. 

We are engaged on a project on the Missouri which will secure 
similar depth from Kansas City down stream and it would be 
nothing short of monumental stupidity aside from a wicked waste 
of the people^s money to complete these two great projects and 
then abandon the main stream into which they flow and over which 
their commerce must pass in order to reach the Gulf. 

From the above statements it is very clear, and will be appar- 
ent to anyone who reflects upon the subject, that it is utterly unfair 
to charge the cost of this revetment work on the lower Mississippi 
against the project for the comi^letion of the levee system, or to 
state that it is being done for the protection of those who live in 
the deltas of the lower river. 

River Transportation and Railroad Rates. 

The decline in the tonnage borne on the lower Mississippi has 
been noted and its causes stated. But it must be remembered that 
navigation is only one of the elements embraced in the broader 
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term commerce. It means something more. It is a mistake, there- 
fore, to value the function which a river performs as a great trans- 
portation agency solely by the amount of freight which actually 
floats upon its bosom. The fact that the river is capable of bearing 
tonnage is a most material factor in regulating and reducing rail- 
road rates. It is no answer to this, that the Interstate Commerce 
Commission and the various railroad Commissions in the states 
are created and maintained at great expense and clothed with full 
authority and power to compel the railroads to charge only reason- 
able rates. There never has been and there never will be any gov- 
ernmental authority created which can ascertain as well or as ac- 
curately as these companies can themselves, just what the minimum 
profitable rate is. If a reduction in a given rate is proposed by 
the Interstate Commerce Commission, the railroad companies at 
once take the position that the rate is confiscatory and the Com- 
mission must institute a most searching inquiry into all the related 
subjects and functions of the road to ascertain whether the pro- 
posed reduction will in fact leave a rate sufficiently high to be reas- 
onable. If, however, this same road is forced into competition 
by the improvement of a competing waterway their rates will at 
once voluntarily be reduced, frequently to a point lower than any 
commission could ever justify if it prescribed the reduction. 

In his testimony before the Commerce Committee of the Senate, 
when the railroad rate bill was being considered, Mr. Stuyvesaiit 
Fish, President of the Illinois Central and Yazoo and Mississippi 
Valley Railroads, said: 

‘The rivers, and especially the Mississippi River, con- 
trol rates and will continue to do so even though the steam- 
boat traffic shall not be renewed.’’ 

In his testimony before the Nelson Committee in 1897, Mr. 
Chas. A. Pillsbury, the great flour mill man of Minneapolis, said: 

We consider the presence of the Mississippi River 
and the fact that it is kept in a navigable condition the 
great regulator of the railroad rates j that the benefits 
should not be measured by the tonnage as much as by the 
possibility of sending the freight by water.” 

Upon further questioning he stated that much of the flour milled 
at Minneapolis would actually be transported to the sea on the Mis- 
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sissippi River but for the fact that raihoads on account of this 
competition gave him such very low rates. 

The annual products of the IVIississippi Valley amount in value 
to $15,000,000,000; a sum entirely beyond the comprehension of the 
normal mind. Of this amount about one-half is the value of farm 
products. Every dollar of this incomprehensible total is affected 
by the transportation rates by which the suridus can be delivered to 
the consuming markets, and this total is increasing annually hj lea|)s 
and bounds. 

As stated in Mr. Austin’s article on the Panama Canal, 85 i)er cent 
of the corn; 75 per cent of the wheat ; *70 per cent of tlic live slock; 
70 per cent of the cotton; 70 per cent of the iron ore; 70 per cent of 
the petroleum; 50 per cent of the wool; 50 i)er cent of the copper; 
50 per cent of the lumber; 50 per cent of the coal and -K) per cent 
of the manufactures of the entire country are |)r()cluce(l in the Mis- 
sissippi Valley. Since 1870 the production of corn in the United 
States has increased from a billion to three ])illion Imshcls per 
annum; wheat from 235 million to (>50 inillion Imshels per annum; 
cotton from three million to fifteen million bales; farm i)ro(lucts 
from $2,000,000,000 to $9,000,000,000 ])er annum. The growth in 
our manufacturers has kept this loacc, having increased from $-1,- 
250,000,000 in 1870 to $20,000,000,000 in 1010. From these figures 
it is perfectly apparent that any leg-islalion wliich will enable the 
people of this busy valley to transport their jiroducls at a lesser 
rate than is charged today will effect a very material reduction in 
this character of taxation. 

Mr. II. G. Wilson made a most interesting .statement before the 
Rivers and Harbors Committee in which be went into great di'tail 
in his explanation of this particular .snl)jci't. Me was, for inaiiv 
years, an official in the freight traffic de])artine)!t of the Kansas City, 
Eoit Scott 8z Memphis Railroad and is oiu* of the best posted men 
who has appeared before the Committee < )n Rivers and I larbors, I le 
stated that railroad rates from the territory lying litisi erf Pitts- 
burgh and Buffalo to points as far West as Clalcna. Kansas, and 
Denver, Colorado, were all affected by tlic water transjjoriation 
of the Mississippi River; and that the rates on all the traffic across 
Missouri River points into Oklahoma, Texas and the Soutliwesl 
generally, were materially lowered by this potential competition. 
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There are more than five million tons of such freight annually. 

This subject has been threshed out in the House so frequently and 
is one with which the members are so familiar that it is unneces- 
sary to dwell upon it further. 

Prospective Growth of River Traffic. 

When the great tributaries of the Mississippi are improved to 
the depths which traffic requires, in accordance with the projects 

now under way, the tonnage actually carried o n the ^ Mississippi /oo-^ 

River will grow to tremendous proportions, q^ ^bill iprl tons pass 
through Pittsburgh now annually — all of it of a character that would 
naturally seek cheap water transportation to the sea, but the Ohio 
River is only navigable by barges of sufficient draft to be economi- 
cal during periods of high water. The Ohio Valley is one of the 
busiest valleys in the world; there are great manufacturing estab- 
lishments along its shores as well as along the upper Mississippi 
and the Missouri and they are all looking forward to the opening 
of the Panama Canal with exceeding great interest. If our trade 
is not going to be tremendously increased with the countries which 
will be brought into closer commercial contact with us by the con- 
struction of the Panama Canal, why was this great expenditure of 
$375,000,000 ever undertaken? The story of the decline of steam- 
boat traffic on the Mississippi River has already been told. When 
it is recalled that only three and one-half million acres have been 
put into cultivation in the great valley from Cairo to the Gulf, it 
will be seen at once that when through traffic from the wonder- 
fully- developed area north of Cairo was cut off in this way and 
prevented from using the river, this decline in the annual 
amount of tonnage borne was inevitable. The local traffic on the 
Ohio River has greatly increased as the territory bordering that 
river has been settled up and converted into a hive of industry, 
and this same result will most surely follow when the deltas of 
the Mississippi are in like manner put into cultivation and cities 
spring up along its banks. With the experience of the past, steam- 
boat men have naturally been wary, but when the improvements 
contemplated by pending legislation are completed, in fact, when 
the work is begun in earnest fashion, there is every reason to be- 
lieve that the old order of enterprise will again be established. 
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I quote once more from an article written by Judge Taylor, in 
which he refers to this particular feature : 

“It is a disappointment to us all that commerce has 
not taken advantage of the increased channel depths in the 
Mississippi from St. Louis to New Orleans, as they have 
been developed within ten years past. But the reasons are 
not far to seek. The first is the uncertainty of their per- 
manent maintenance. They depend upon annual appro- 
priations by Congress. 

It will take some strong, courageous, optimistic man, 
or group of men, to make a start in the navigation of the 
Mississippi below Cairo. Once started on a foundation of 
confidence it will grow. If there were a channel 10 feet 
deep from Chicago to New Orleans today, with public con- 
fidence in its permanence, it would be crowned with boats 
within ten years. If we postpone work for a "demand' 
and discover no demand until we see men standing on the 
bank with money in their hands, there will never be any 
improved waterways. God Almighty did not wait for a 
demand from commerce before he made the Great Lakes. 

Everybody is afraid of the Mississippi River. The 
people who live in its alluvial valley are afraid of its floods ; 
steamboat men are afraid of its bars. The inhabitants 
are just beginning to take courage. The water has been 
held at bay for ten years. But an extraordinary flood, a 
few bad crevasses and the inundation of four or five thou- 
sand square miles would plunge them into despair again, 
from which it would take a long time to recover. We 
have a 9-foot low-water channel below Cairo nearly all 
the time for a little less than ten years. But it has not 
been entirely trustworthy. There have been some slips in 
the management of the dredges and some bars have got- 
ten ahead of us for a few days a few times. Not often, 
nor for long, but enough to keep alive the sense of un- 
certainty. So men who would build big boats to navigate 
it wait, and keep waiting." 

In his testimony before the Committee which appears on page 
85 of the recent hearings, Col. Townsend explains the necessity of 
improving the great tributaries of the Mississippi and cites the 
fact that there were only a few which had a navigable depth of 
four feet. This fact leaves only the undeveloped deltas on either 
side of the river to furnish tonnage for the boats named, and as 
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.there are only three and one-half million acres now in cultivation 
out of a total of twenty million, there is no occasion for surprise 
that the actual tonnage floated upon the river has so steadily de- 
creased. On this point he said: 

^^Over one hundred million tons of freight annually 
passes through Pittsburgh, much of which is of a char- 
acter which seeks cheap water transportation. The Ohio 
valley is teeming with factories whose products would 
naturally move down the river. The flour of Minneapolis 
and the grain of the Northwest are demanding cheaper 
transportation and it is from these sources that we must 
seek the commerce that will justify further development 
of the main stream. It is folly to expend hundreds of 
millions of dollars in creating a deep channel in the lower 
Mississippi River so long as boats navigating the tribu- 
taries cannot utilize existing depths. During the past low- 
water season there were few tributaries of the river . 
which had a navigable depth of four feet, and its commerce 
was practically suspended, nor for lack of depth in its 
channel, but because there was no source from which 
freight could be derived.^' 

In view of the fact that we are expending many millions to 
give the tributaries, the Ohio, the Upper Mississippi and the Mis- 
souri proper channel depth, I might add that it would be folly to 
expend these millions in creating a deep channel in the tributaries 
unless boats then navigating these tributaries could utilize the 
lower Mississippi River, and it has been very clearly shown that 
there is but one way to maintain this depth, and that is by levees 
and revetment. 

Flood Control in the Interest of Interstate. Commerce. 
Aside from the mere question of navigation of the Mississippi 
River, control of the floods is necessary in the interest of interstate 
commerce. wSome of the great trunk lines of the country run from 
east to west across the deltas, and are seriously interfered with, and 
interstate traffic stopped for long periods of time, by the floods of 
the Alississippi. The railroads cross the river at St. Louis, Cairo, 
Memphis, Vicksburg, and New Orleans. In addition to these two 
great railroad systems run north and south through the deltas, the 
Illinois Central on the east bank, and the Iron Mountain on the 
west bank of the river. Traffic on these roads is tremendous. There 
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are several thousand miles of railroad subjected to overflow when 
the levees break. Mr. Bush, president of the Missouri Pacific-Iron 
Mountain system, recently stated : 

The Mississippi River overflow in 1912 incapacitated 
617 miles of the St, Louis, Iron Mountain and Southern 
Railway, of which 352 miles was under water, some of it 
for a period of over five months. The value of the road 
under water was over $12,000,000, and the physical dam- 
age, as revealed by the repairs subsequently made, was 
$415,000. The loss in traffic has been conservatively esti- 
mated at $550,000, which would represent commerce to the 
value of $5,500,000, which w^'as destroyed. In addition to 
this there was a considerable loss occasioned by a great 
deal of the farming land contiguous to the river not being 
fit for cultivation the ensuing season. 

For the year 1913 the physical damage to the Iron 
Mountain Railway was $460,000, and the loss in traffic is 
estimated at $196,000. This would make the total loss for 
the two years : 

Physical damage $875,000 

Loss in traffic earnings 746,000 $1,621,000 

Estimated loss in retardation of commerce. . 7,460,000 

The commerce borne by these roads is in no sense local. A 
mere glance at the map will suffice to make that point clear. This 
commerce in fact affects and touches every section of the country. 
There are not many manufacturing enterprises in the deltas. It is 
the great producer of raw materials, and these are all shipped to 
other sections of the country; whereas all the manufacturied products 
which are consumed there are shipped from the various centers of 
distribution throughout the East, but the interruption of traffic on 
these railroads goes far beyond that. It stops the transportation of 
products from points far to the east of the overflowed valley des- 
tined to points far west. To interfere seriously with the operation 
of four thousand miles of railroad for some thirty to sixty and even 
to ninety days is a matter that materially affects the welfare and 
industrial activity of all the people. It is well worth recalling in 
this connection that the inland commerce of the Mississippi Valley 
is almost equal in its value to the ag'gregate value of the inter- 
national commerce of the world. One illustration of the national 
character of this disaster was given by Mr. Bush in his statement 
before the committee when he cited the case of a manufacturing 
establishment in Baltimore with a plant more than a thousand miles 
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from the Mississippi River, which esftimated its loss by the flood of 
1912 at $200,000. ‘Think of the effect on every small mill down* 
in New England/’ declared Mr. Fairchild; “Think of the effect, the 
possible effect upon them now, of a partial failure of cotton crops 
during the last few years ; think of the thousands and thousands of 
people all over our northern country who are so immediately affected 
in their daily lives by this, and then logically with all else that we 
have done and are doing, we should above all things promote the 
welfare of this Mississippi Valley.” 

This phase of the question is discussed fully by General T. C. 
Catchings and Governor Blanchard in their arguments on the con- 
stitutional question involved, which appear in a subsequent chapter. 



THE MISSISSIPPI RIVER AND THE PANAMA CANAL, 
In his statement, previously referred to^ Mr. Fairchild said: 

'^Think of the great enterprise upon which we are en- 
tering in building a canal ; to build a canal to connect the 
Atlantic and the Pacific. Think of what we are doing in 
the far East, in China, in extending our treaty relations, 
in taking up a position where we will have a greater in- 
fluence and a greater access than ever before. Why? 

For what? To do what with them? To sell things to 
those people. What things ? Why, the main thing we are 
to sell them is cotton — cotton goods. That is why we are 
willing to almost strain our relations with some of the 
nations of the world, that we may keep open markets. 
What we wish to sell in those markets is cotton goods. 
Now, if we do not take care of the production of the 
raw material of the cotton goods, all that we are doing 
in that respect is almost waste time, because we will cease 
to be a great cotton manufacturing country.” 

Such was the opinion of one of the most distinguished financiers 
and business men of our country. If the Panama Canal is ever 
to be worth the price which our country paid for it, a mere glance 
at the map will suffice to satisfy the most skeptical that the Mis- 
sissippi River and its tributaries must be a most important factor 
in bringing about this result. It has been frequently stated that 
the Panama Canal would in effect empty the Mississippi River 
into the Pacific as well as into the Atlantic Ocean. There is no other 
such river in the world as the Mississippi. The valley which it 
drains and which has in the past been so dependent upon it for 
transportation facilities must look to it with increasing interest 
and dependence as the future demonstrates the wisdom of under- 
taking that great engineering enterprise at the Isthmus. 

There can be no question that Congress, in response to the 
unanimous demand from the entire valley, which is endorsed 
throughout the country, has been convinced of the national im- 
portance of improving the navigable rivers of the Mississippi Val- 
ley. We are now well on our way to the completion of a project 
for a 9-foot depth in the Ohio River from Pittsburgh to Cairo. 
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This will cost $63,000^000 when completed. We are prosecuting 
with equal rapidity the improvement of the Missouri River from 
Kansas City with a view to securing an equal depth in that river. 
This project will cost $20,000,000. We are canalizing the Mis- 
sissippi River above the mouth of the Missouri, and we have se- 
cured and now maintain a channel of nine feet from the mouth of 
the Mississippi to the mouth of the Ohio — 2,500 miles of navigable 
rivers nine feet deep, from the Gulf of Mexico into the very heart 
of this marvelous valley. The total mileage of all the navigable 
tributaries, however, far exceeds this 2,500 miles of trunk line; 
there are in fact about 15,000 miles. The main trunk line into 
which all of the tributaries flow is that reach of the Mississippi 
River from Cairo south. It has been stated and demonstrated else- 
where that this reach of the river cannot be maintained to the 
required depth without levees and revetment. Is it worth while? 

In 1911, Hon, O. P. Austin, Chief of the Bureau of Statistics, 
in the Department of Commerce and Labor, delivered an address 
before the Deeper Waterways Association at Chicago on the subject 
of the Panama Canal and the Mississippi Valley. The subject is 
handled by Mr. Austin so far beyond my ability to treat it, and so 
illuminates the subject in hand that I quote from it fully: 

The relation of the Panama Canal to the Mississippi Valley may 
be stated in a single sentence: The Mississippi Valley can not attain 
complete commercial success without the Panama Canal ; the Panama 
Canal cannot attain complete commercial success without the Mis- 
sissippi Valley, re-enforced by deeper waterways from the Lakes to 
the Gulf. 

AN OPr^N DOOR POR THE) WORDD'^S GRE)ATE:ST PRODUCING ARE)A. 

What is the Panama Canal? A ditch 50 miles long, 500 feet 
wide, 40 feet deep, connecting, for purposes of international com- 
merce, the two greatest oceans of the world. What is the Mississippi 
Valley? The world’s greatest single producer of the principal ar- 
ticles forming international commerce. What are 3 mu gentlemen 
gathered here proposing for this Mississippi Valley? A system 
which shall give to its products through water transportation from 
the place of production to the Panama Canal and thence direct to 
the trade centers of countries having half of the world’s population. 
Hence the relation of the Panama Canal to the commerce of the 
Mississippi Valley will be that of the most direct and cheapest 
route of transportation from the door of the producer to the door 
of the consumer. May we expect that the opening of the Panama 



Canal will be followed by an improvement in the trade of this 
valley with the markets of the Pacific? Undoubtedly. May we 
expect that the development of deeper waterways from the Lakes to 
the Gulf will still further improve the commerce of this valley with 
the markets of the Pacific and, indeed, the markets of the whole 
world? Beyond any possible doubt. 

TH^ MISSISSIPPI VAI,I,Ey AS A PURVE^YOR TO WORTD MARXISTS. 

You will expect of me some reason for the opinions which I 
have here expressed. Let me give them to you in brief : 

First. The Mississippi Valley is already the world’s greatest 
single producer of a large proportion of the articles entering com- 
merce and required for that commerce. 

Second. It has already exceptional facilities for distributing 
its products to the market fronting upon the Atlantic, and the canal 
will give it similar facilities for the markets fronting upon the 
Pacific. 

Third. These exceptional conditions of producing power and 
opportunities of distribution are so largely the result of natural 
conditions that we may look upon them when once attained as a per- 
manent part of the world’s system of production and interchanges. 

What, then, is the Mississippi Valley as a contributor to the 
world’s commerce? First, a great Temperate Zone area, equal in 
extent to all Europe except Russia, lying between two mountain 
ranges, with a Great Lakes system at the north and 19,000 miles 
of navigable rivers flowing to tidewater at the south. These rivers 
there mingle with those of another river, the Gulf Stream, flowing 
toward Europe at a speed even greater than that of the Mississippi, 
while at the western end of the Panama Canal we shall find another 
ocean current moving westward across the Pacific at the rate of 
25 miles a day. In addition to these natural transportation facili- 
ties, the art of man has given to this valley 150,000 miles of rail- 
way — one-fourth the railway mileage of the world — and every year 
a larger percentage of this mileage moves its trains in a nortli-and- 
south direction, and the percentage of our exports passing out at the 
ports at the south increases from year to year. 

UNITS^D STATES IN WORTD’s PRODUCTION. 

The United States as a whole is the world’s largest single pro- 
ducer of many of the articles of the world’s requirements. We pro- 
duce three-fourths of the world’s corn, two-thirds of its cotton, nearly 
two-thirds of its petroleum, one-half of its copper, nearly one-half 
of its pig iron, two-fifths of its coal, and more than any other coun- 
try of its wheat and oats and meat and tobacco and lumber and 
manufactures. 


99 



SHARER OF OUR PRODUCTS ORIGINATING IN THF VAUUI^Y. 

Of our own production of these articles the Mississippi Valley 
produces 85 per cent of the corn, 75 per cent of the wheat, 70 per 
cent of the live stock, 70 per cent of the cotton, 70 per cent of the 
iron ore, 70 per cent of the petroleum, 50 per cent of the wool, 50 
per cent of the copper, 50 per cent of the lumber, 50 per cent of the 
coal, about 40 per cent of the manufactures, and has nearly 70 per 
cent of the farm areas and farm values of the country. As a result 
of these conditions, the plentiful supply of cotton, wool, iron, cop- 
per, lumber, coal, petroleum, and food of all kinds, this valley is 
enlarging its share in the rapidly increasing production of manu- 
factures in the United States. Our country is already the world’s 
greatest manufacturer. The gross value of our manufactures has 
grown from four and one-fourth billion dollars in 1870 to five and 
one-third billions in 1880, nine and one-third billions in 1890, thir- 
teen billions in 1900, fifteen billions in 1905, and practically twenty 
billions in 1910, while the share which the Mississippi Valley has 
produced of this rapidly increasing total was, in 1870, 27 per cent; 
in 1880, 30 per cent; in 1890, 35 per cent; in 1905, 38 per cent; and 
in 1910, nearly 40 per cent. The gross value of manufactures 
provided in this valley has grown from one billion dollars in 1870 
to seven and one-half billions in 1910. 

pe^rmanfnce of producing power. 

May we expect a continuation of the wonderful producing power 
of this valley? Yes. Once the bed of an ocean, it thus received 
the basis of a strong and durable soil, and to this the glacial period 
contributed in the section lying north of the Ohio River additional 
soil and soil material brought from the far north, while washings 
from the mountain sides through centuries of time contributed to the 
soil of the sections farther south. Another contributor to the pro- 
ductiveness, and especially the permanence of production in this 
valley, is the reliable rainfall, largely due to that great westward 
air current, a result of the eastward movement of the earth, which 
crosses the Atlantic near the Equator, where evaporation from the 
ocean is very great, and, deflected northward by the great mountain 
ranges, passes up the Mississippi Valley, and, cooling as it rises 
and moves northward, discharges the condensed moisture, giving to 
this area a more evenly distributed and reliable rainfall than is 
enjoyed by any other like Temperate Zone area of the world. Thus 
we may assume that the producing power of the valley as a whole is 
to continue indefinitely. 

permanence of vatuey's commerce. 

Will its status as a contributor to the world’s commerce con- 
tinue? Yes. We have become the world’s largest producer of cot- 
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ton and corn and wheat and meats chiefly through the natural con* 
ditions just mentioned, and we may expect that the system of 
strengthening the soils by an intelligent study of their requirements 
will continue our producing power indefinitely. While we are re- 
quiring for our own use a steadily increasing share of our food prod- 
ucts, manufactures are becoming from year to year a larger share 
of our growing export trade, and this section is, as I have already 
shown you, steadily increasing the proportion which it supplies to 
this growing factor of commerce. 

GROWTH OF manufacturing IN THF MISSISSIPPI VAFFFY. 

The gross value of manufactures produced in the Mississippi 
Valley has grown, according to the official figures of the Census 
Bureau, from one billion dollars in 1870 to one and two-thirds bil- 
lions in 1880, three and one-fourth billions in 1890, four and three- 
fourths billions in 1900, five and two-thirds billions in 1905, and seven 
and one-half billions in 1910, and the value of its other products is 
probably about an equal sum. The gross value of all the products 
of the Mississippi Valley may then be set down at approximately 
$15,000,000,000 per annum, a value as great as that of all the mer- 
chandise entering the international markets of the entire world. 

Thus we may reasonably expect, indeed we may feel an absolute 
assurance, that the contributions of this valley to the international 
commerce of the world are not only to continue at their present enor- 
mous total, but v/ill increase from year to year and decade to decade. 

THF CANAL AN OPFN DOOR TO GREAT MARKETS 

Now, as to the relation which the Panama Canal is to prove to 
this great and increasing commerce of the Mississippi Valley. It will 
become an “open door,'^ a direct route to the trade, first, of all the 
western coast of America; second, of all the eastern coast of Asia; 
and, third, of that rapidly developing section known as Oceana. 

SHORTNESS OF PANAMA CANAL ROUTE. 

Look at the map of the world and you will see that the western 
coast of South America lies due south of the eastern coast of the 
United States, thus making the Panama Canal the direct route from 
the Mississippi Valley to all of the western coast of the South Amer- 
ican Continent, and, of course, by far the shortest water route to all 
the western coast of the North American Continent. To Yokohama 
the trade center of Japan and one of the great commercial cities of 
Asia, the distance from New Orleans by way of Panama is 9,268 
miles against 14,471 miles via the Suez Canal. To Shanghai, the 
commercial center of China and one of the most important of the 
Asiatic ports, the distance from New Orleans via Panama is 10,264 
miles against 13,750 miles via Suez. To Hongkong, one of the 
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chief distributors of merchandise of eastern Asia, the distance from 
New Orleans via Panama is 10,830 miles and via Suez 12,892 miles. 
To our own Philippine Islands, with which the trade is rapidly 
increasing under the new relations providing for free interchange 
between those islands and the United States, the distance from New 
Orleans via Panama is 10,993 miles against 12,946 miles via the Suez 
Canal. To Melbourne, one of the largest importing ports of Aus- 
tralia, in which country American goods are especially popular, the 
distance from New Orleans is 9,427 miles by way of Panama and 
14,303 miles via Suez. To Wellington, New Zealand, to which our 
exports also show a rapid growth, the distance from New Orleans via 
Panama is 7,939 miles against 15,620 miles via Suez. 

CANAI, Wini, GRE:ATI,Y SH0RT]^N routes to pacific ports. 

Thus the opening of the Panama Canal will shorten the steam- 
ship routes from New Orleans to Manila 1,953 miles; to Hongkong, 
2,062 miles; to Shanghai, 3,496 miles; to Melbourne, 4,876 miles; to 
Yokohama, 5,203 miles; and to Wellington, 7,861 miles. More than 
that, it will place New Orleans nearer to most of these ports than is 
London, the great commercial center of our principal rival in the 
oriental trade. The steamship distance from London via the Suez 
Canal to Yokohama, as given by an accepted authority, is 11,245 
miles, against the distance from New Orleans via the Panama Canal 
to Yokohama, 9,268 miles; London to Shanghai, 10,650 miles; New 
Orleans to Shanghai, 10,254 miles; London to Melbourne, Australia, 
11,250 miles; New Orleans to Melbourne, 9,247 miles; London to 
Wellington, New Zealand, 12,615 miles; New Orleans to Wellington, 
7,939 miles, thus placing New Orleans 369 miles nearer to Shanghai, 
1,723 miles nearer to Melbourne, 1,977 miles nearer to Yokohama, 
and 4,676 miles nearer to Wellington, New Zealand, than is the 
chief commercial center of our chief rival in the oriental trade — 
London, England. 

VATUE OF THE MARKETS TO BE REACHED THROUGH THE CANAL. 

Thus we may assume that the Canal is to bring this valley much 
nearer than at the present time to practically all the countries front- 
ing upon the Pacific, and considerably nearer than is London to 
many of them. Now let us see what their trade amounts to, and how 
much we are at present getting of it, and thus be in position to arrive 
at some intelligent estimate of the prospective value of the Panama 
Canal as a shorter route to that trade for the products of the Missis- 
sippi Valley. The total value of the merchandise entering the ports 
of the western coast of America other than the United States now 
exceeds $300,000,000 per annum, and is rapidly increasing, while 
the recent completion of a through railway line connecting Argentina 
with the Pacific coast will, when the Panama Canal shall have been 
opened, offer a direct route from the Gulf ports to the markets of 
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Argentina, whose imports alone aggregate $300,000,000 per annum. 
Crossing the Pacific we find the imports of Japan from $250,000,000 
to $300,000,000 per annum; China, from three hundred to approxi- 
mately three hundred and fifty million; Hongkong, estimated at 
approximately one hundred and fifty million; Australia and New 
Zealand, four hundred million; and the Philippine and Hawaiian 
Islands, seventy-five million dollars a year, making the total imports 
of the foreign countries which are to be brought nearer to you by the 
Panama Canal about one and one-half billion dollars per annum. 
Add to this the trade of the western coast of the United States, which 
you of the Mississippi Valley will be able to reach at less cost of 
transportation by water through the Panama Canal than by land over 
the Rocky Mountains, and you get a market approximately $2,000- 
000,000 per annum, in which the Panama Canal will give you new 
advantages and new opportunities. 

WATI^R TRANSPORTATION MUCH CHI^APER THAN ON LAND. 

And while I need not impress upon you gentlemen the im- 
portance of substituting water transportation for that by land, your 
views in this direction will perhaps be strengthened when I tell you 
that the charge for transporting wheat by rail from Chicago to New 
York, a distance of 1,000 miles, has averaged during the last decade 
a little over ten cents per bushel, while the average rate per bushel 
during the same period for the same wheat passing from New York 
to Liverpool, a distance of 3,000 miles, was 3 cents a bushel. Ten 
cents per bushel for 1,000 miles by rail; 1 cent per bushel for 1,000 
miles by ocean steamer, and that, too, the annual average during the 
10-year period, 1900-1910. 

PROXIMITY INCRI^ASES OUR SHARE IN SUPPLYING MARKETS. 

Now, let us consider the effects of proximity and satisfactory 
transportation facilities in determining the share which we may ob- 
tain of the import trade of these countries — of any country, in fact. 
To determine this, approximately, at least, we have but to examine 
the records of our trade with various parts of the world at the pres- 
ent time. Take, for example, the countries lying directly south of us. 
In all those lying north of the Equator and reached by plentiful 
steamship facilities we supply from 30 to 60 per cent of their total 
imports. The moment, however, we pass to the southern sections of 
South America the share which we supply of their imports drops to 
approximately 10 per cent, and this is also true of the share which 
we obtain of the imports of practically all the Asiatic territory front- 
ing upon the Pacific Ocean. Taken as a whole, we now supply ap- 
proximately 10 per cent of the imports of the area bordering upon the 
Pacific, exclusive of that under the American flag. And if our ex- 
perience with that portion of Latin America which we already reach 
by direct and plentiful steamship facilities is to be a guide in deter- 
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mining the eflfect of more direct water communication with the 
countries fronting on the Pacific, we may expect to greatly increase 
the percentage which we now supply of their imports. 

MANUl^ACTURE^S FORM GROWING SHARF OF FxPORTS. 

Still another reason why we should, and must, indeed, cultivate 
these markets is the fact that manufactures form a large part of their 
imports, and it is in manufactures, in which we must make our great- 
est efforts for enlargement of our exports. The share of our wheat 
and corn and meats which we can spare for foreign countries is 
steadily decreasing, and we are also increasing the home consumption 
of our cotton. We can therefore only expect to maintain the growth 
in our export trade by increasing our exports of manufactures, and 
we are doing this. Our exports of manufactures have grown from 
$180,000,000 in 1890 and $475,000,000 in 1900 to over $900,000,000 
in the fiscal year just ended, and the share which they formed of 
the total exports has increased from 21 per cent in 1890 and 35 per 
cent in 1900 to 45 per cent in 1911, while the share which foodstuffs 
form of the exports has fallen from 440 per cent in 1900 to 19 per 
cent in 1911. 

MANUFACTURES CHIEF REQUIREMENT OF PACIFIC MARKETS. 

If we are to increase our exports of manufactures it must be by 
increasing the trade with the sections of the world which require that 
class of merchandise; and while it is true that manufactures form 
45 per cent of our exports as a whole, the fact that they form 75* 
per cent of the exports to Asia and 85 per cent of those to Oceania 
and South America and but 35 per cent of those to Europe renders 
an enlargement of the Pacific trade of especial importance to the 
Mississippi Valley, which last year produced $7,500,000,000 worth 
of manufactures, or about 40 per cent of the entire output of the 
United States. 

MUTUAE interdependence OF THE CANAE AND THE VAEEEY. 

I therefore close with the assertion with which I began this dis- 
cussion; the Mississippi Valley can not attain complete commercial 
success without the Panama ^Canal, and the Panama Canal can not 
attain complete commercial success without the Mississippi Valley, 
re-enforced by deeper waterways from the Lakes to the Gulf. 



THE CONSTITUTIONAL QUESTIONS INVOLVED. 

In view of the fact that the improvement of the Mississippi 
River has been in progress for more than thirty years, or to be 
more specific, ever since the third of March, 1881, when the pro- 
ject was definitely adopted by Congress, it would seem entirely un- 
necessary to discuss the question of the power of Congress under 
the constitution to make the appropriations asked for. Power, 
of course, is not wanting to complete a project which was ample 
to warrant its undertaking. However, as this question is so fre- 
quently raised, it is thought worth while to consider it here. In 
his address before the Memphis Convention, Mr. Calhoun stated 
his theory as follows: 

''He did not, himself, believe in the power of the 
General Government to conduct a system of internal im- 
provement. He had, independently of other objections, 
seen the evil effects of it, in too many instances, where it 
has been attempted, and the system of log-rolling which 
ensued; but, in relation to the great highway of western 
commerce, at least, the great inland sea of the country, 
the Mississippi, he did not, for a moment, question that 
government was as much obligated to protect, defend, and 
improve it in every particular, as it was to conduct these 
operations on the Atlantic seaboard.'' 

He then laid down this formula by which to test the constitu- 
tionality of all questions of similar import : 

"It is the genius of our government, and what is to 
me its beautiful feature, that what individual enterprise 
can effect alone is to be left to individual enterprise ; what 
a state and individuals can achieve together is left to the 
joint action of states and individuals; but what neither of 
these separately or cojoined are able to accomplish, that 
and that only is the province of the Federal Government. 

I think this is the case in reference to the Mississippi 
River." 

Certainly the facts which have been related heretofore must 
convince the most skeptical that the problem presented by the 
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floods of the Mississippi bring this question of their control clearly 
within the limitations of Mr. Calhoun’s definition. 

The letter of Thomas H. Benton to the delegates at the Chi- 
cago Convention of 1847 has been quoted from. In this he erects 
the following standard by which to measure the constitutionality 
of any proposed public improvement: 

“Objects of general and national importance can alone 
claim the aid of the Federal Government and in favor of 
such objects I believe all the departments of the govern- 
ment to be united. Confined to them and the constitution 
can reach them, and the treasury sustain them. Extended 
to local or sectional objects and neither the constitution, 
nor the Treasury could uphold them. National objects of 
improvement are few in number, definite in character, 
and manageable by the Treasury. Local and sectional ob- 
jects are innumerable, and indefinite, and ruinous to the 
Treasury.” 

Applying this test to the Mississippi River, he concluded that 
its problems were of such general and national importance as to 
bring them within the power delegated by the constitution to the 
Federal Government. 

General T, C. Catchings and Governor N. C. Blanchard, of 
Louisiana, both served many years with great distinction as mem- 
bers of the House of Representatives and each, at different times, 
was Chairman of the Committee on Rivers and Harbors. 

General Catchings is one of the ablest lawyers in the country 
and his opinion on the constitutionality of any proposition must 
carry great weight. No man has studied the particular questions 
here involved more thoroughly than has General Catchings and for 
this reason he was requested to prepare a brief for use in this con- 
nection. 

Governor Blanchard, after his retirement from Congress, served 
with great distinction on the bench of the Supreme Court of 
Louisiana and his ability as a lawyer is recognized throughout 
the Mississippi Valley. The brief of General Catchings and an 
argument made by Mr. Blanchard while a member of this House 
are reproduced with the confident belief that a careful perusal of 
either must bring conviction to any open mind: 
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BRIEF BY GEN. T. C. CATCHINGS ON THE POWER OF CONGRESS TO AP- 
PROPRIATE MONEY FOR THE CONSTRUCTION OF LEVEES FOR FLOOD 
PROTECTION. 


What is commonly called the ''Ransdell-Humphreys bilh' does 
not by its terms seek an appropriation to protect the Mississippi 
Valley from floods for the purpose of conferring a benefit upon the 
owners of the lands in the valley. It provides an appropriation for 
continuing the improvement of the Mississippi River from the 
Head of Passes to the mouth of the Ohio River, including the sal- 
aries, clerical fees, traveling and miscellaneous expenses of the Mis- 
sissippi River Commission, with a view to securing a permanent 
channel depth of 9 feet, preventing the banks of the river from cav- 
ing, and protecting the valley from floods. The appropriation sought 
by it is to be expended under the direction of the Secretary of War 
in accordance with the plans, specifications, and recommendations 
of the Mississippi River Commission, as approved by the Chief of 
Engineers, for the general improvement of the river for surveys, 
including a survey from the Head of Passes to the headwaters of 
the river, in such manner as in their opinion shall best improve 
navigation and promote the interest of commerce at all stages of 
the river, and for the building of levees between the Head of 
Passes and Cape Girardeau, Mo. 

In addition to the twelve millions sought to be appropriated for 
immediate use, the Secretary of War is authorized, by hired labor 
or otherwise, to continuously carry on the aforesaid plans of the 
Mississippi River Commission, to be paid for as appropriations 
may be made from time to time by law, not to exceed in the aggre- 
gate forty-eight millions in addition to the twelve millions intended 
to be immediately available. 

The bill provides that the forty-eight millions shall be used in 
prosecuting the improvement for not less than four years, the work 
for each year to cost approximately $12,000,000. It directs that of 
the money appropriated and authorized to be expended nine mil- 
lions per annum of so much as may be necessary, shall be expended 
in the protection, repair, and construction of levees. The balance 
of the appropriation is directed to be used in the construction and 
repair of bank revetment and for work in the interest of naviga- 
tion, including the construction of suitable and necessary dredge 
boats and other devices and appliances, and in the maintenance and 
operation of the same. 


It is then stipulated that in the discretion of the Mississippi 
River Commission, upon the approval of the Chief of Engineers, al- 
lotments may be made from the amounts appropriated or authorized 
for improvements now under way or hereafter to be undertaken 
upon water courses connected with the Mississippi River, and in 
harbors upon it now under control of the commission and under 
improvement. 

The bill contains no statement as to why appropriations are 
sought for protecting the Mississippi Valley from floods. There is 
a simple declaration that the appropriation is made, among other 
things, for the purpose of protecting the valley from floods. The 
bill gives no reason why nine millions per annum are directed to be 
expended in the protection, repair, and construction of levees; 
that is to say, the purpose to be subserved by the protection, repair, 
and construction of levees is not indicated. The statement that the 
balance of the appropriation shall be used in the construction and 
repair of bank revetment, and for work in the interest of navigation, 
including the construction of suitable and necessary dredge boats 
and other devices and appliances, and in the maintenance and 
operation of the same, is simply descriptive of the manner in which 
such balance of the appropriation shall be expended. The words 
“in the interest of navigation’’ do not imply that building levees is 
not in the interest of navigation, and are simply descriptive of the 
character of the work specifically defined in the concluding portion 
of the sentence in which these words appear. That is to say, the ap- 
propriation referred to as “the balance of the twelve millions an- 
nually,” is specifically devoted to the construction and repair of 
bank revetment, the construction of suitable and necessary dredge 
boats, and other devices and appliances, and for the maintenance 
and operation of the same, and for work in the interest of naviga- 
tion. This means that if there should be any other work which in 
the judgment of the commission should be done in the interest of 
navigation other than that specifically designed, they shall do that 
work. 

Levees are not referred to in this closing paragraph for the 
reason that they have already been specifically provided for. 

Although the purpose for which appropriations for the con- 
struction and maintenance of levees are sought by the bill is not 
expressed, yet the appropriations, if made, will be just as valid 
as if the purpose in making them had been expressed. The only 
question which could be raised, if we assume that the appropria- 
tions are made, will be as to whether the construction of levees 
bears any proper relation to the powers of the Government under 
the Constitution. 

In the case of Cherokee Nation v. Southern Kansas Ry. C. 
(135 U. S., 641), the Supreme Court said: 
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It is not necessary that an act of Congress should express 
in words the purpose for which it was passed. The court will 
determine for itself whether the means employed by Con- 
gress have any relation to the powers granted by the Consti- 
tution. 

And Congress has a very great latitude in determining by what 
means it will perform an act which it has authority under the Con- 
stitution to perform. 

In McCulloch V. State of Maryland (4 Wheat., 409), Chief 
Justice Marshall said: 

The Governme 
which has imposed 
must according to. 
the means ; and tho 
appropriate means, 
object is excepted, 
lishing that exceptic 

And again, on page 
To employ the 

derstood as employing any means calculatcx^ 
end, and not as being confined to those single i 
which the end would be entirely unattainable. 

And on page 423 he said : 

But where the law is not prohibited and is really cal- 
culated to effect any of the objects intrusted to the Govern- 
ment, to undertake here to inquire into the degree of its neces- 
sity would be to pass the line which circumscribes the judicial 
department and to tread on legislative ground. The court dis- 
claims all pretensions to such power. 

And on page 421 he said: 

We admit, as all must admit, that the powers of the Gov- 
ernment are limited, and that its limits are not to be transcended. 
But we think the sound construction of the Constitution must 
allow to the National Legislature that discretion, with re- 
spect to the means by which the powers it confers are to be 
carried into execution, which will enable that body to per- 
form the high duties assigned to it in the manner most bene- 
ficial to the people. Let the end be legitimate, yet it be within 
the scope of the Constitution, and all means which are appro- 
priate, which are plainly adapted to that end, which are not 
prohibited, but consist with the letter and spirit of the Con- 
stitution, are constitutional. 

The Constitution expressly confers upon Congress the power 
to make all laws which shall be necessary and proper for carrying 
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into execution its enumerated powers and all other powers vested 
in the Government of the United States or in any department or 
officer thereof. 

Discussing the clause of the Constitution conferring this power 
to make all such necessary and proper laws, the Supreme Court, 
in the legal tender case of Juilliard v. Greenman (110 U. S., 440), 
said : 


By the settled construction and the only reasonable inter- 
pretation of this clause the words ''necessary and proper” are 
not limited to such measures as are absolutely and indispens- 
ably necessary, without which the powers granted must fail of ex- 
ecution ; but they include all appropriate means which are con- 
ducive or adapted to the end to be accomplished and which 
in the judgment of Congress will most advantageously effect it. 

It quoted with approval from the opinion of Chief Justice Mar- 
shall in the early case of United States v. Fisher (2 Cranch, 358) 
as follows : 

In construing this clause it would be incorrect and would 
produce endless difficulties if the opinion should be main- 
tained that no law was authorized which was not indispen- 
sably necessary to give effect to a specified power. Where 
various systems might be adopted for that purpose it might 
be said with respect to each that it was not necessary, because 
the end might be obtained by other means. Congress must 
possess the choice of means and must be empowered to use 
any means which are, in, fact, conducive to the exercise of a 
power granted by the Constitution. 

The question, therefore, is as to whether the construction of 
levees and the prevention thereby of floods in the Mississippi Val- 
ley may justly be regarded as one means for the regulation, and as 
a necessary incident thereof, the protection of interstate commerce, 
and the facilities for the transportation of mails, whether by steam 
vessels engaged in the navigation of the Mississippi River or by 
railroads traversing the large area of territory embraced in what 
is known as the Mississippi Valley. 

What is generally known as the Mississippi Delta has an area 
of 29,000 square miles of territory, all of which is exposed to more 
or less serious damage by the flooded waters of the Mississippi 
River. The delta comprises portions of seven of the States. Some- 
thing like 1,000,000 people reside in this delta. Many railroads 
traverse it, and many villages and a number of considerable towns 
or cities are located within its area, and a very extensive inter- 
course through interstate commerce and the postal business of the 
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Government is carried on between the inhabitants of this delt; 
the States of this Union. 

The serious attention of Congress was directed to the magni- 
tude of the interests centered in this delta and to the great possi- 
bilities of its increase in population, with consequent growth of 
interstate commerce and postal business, as far back as 1871), when it 
created the Mississippi River Commission. The duties of that com- 
mission in the main were as follows: 

To direct and complete such surveys of said river between 
the Head of the Passes near its mouth and its headwaters and 
to make such additional surveys, examitiations, and investiga- 
tions, topographical, hydrographical, and hydrometrical, of said 
river and its tributaries as may l)e deemed necessary by said 
commission to carry out the objects of this act, * * to 

take into consideration and mature such plans and estimates 
as will correct, permanently locate, and deepen the channel, 
and protect the hanks of the Mississippi River; improve and 
give ease and safety to the navigation thereof; prevent de- 
structive floods; promote and facilitate commerce, trade, and 
postal service. 

It is not worth while to discuss with any detail the (iiiestion as 
to the value of the cnnlinement the thnnls of the river as a 
means to the improvement of its channel. Congress has access 
to the many reports made fnan that day to this by the Mississi|)])i 
River Commission in which this (luestion has been from time to 
time more or less discussed. It is sullicient to say that the mcmljers 
of the eommissam have differed in their opinions as to the eflicacy 
of levees in the work of channel improvement. Jsome of them 
have steadily maintained that the continement of the flood waters 
serves a useful purpose in maintaining the channel and in deepen- 
ing it, and by that means improving it. Others have (lc>u1)te(l 
wlulher the eonfmenient of tlu‘ Hoods would have any material 
efft‘ct upon the <-IiaimfI. (,'< nigr(‘ss, h<nv(‘ver, has j)ro(\‘ede(l for 
many yrais upon llu* vitnv of tliose who thought that the eonliiK^- 
nifiit of thv Hoods optoated hiMicticially in the gresat work of ehaniitd 
iniprov(*iuei)t . barge sums <d niomw have l>c‘en (‘xptmded fjy the 
(loverninent in tlu* ('oust ruction of l(‘v<a‘s. Tli(‘ iiibahitants of the 
Delta Iiav(‘ eooj)erale(I frc*ely and actively, and, stated broadly, have 
(‘Xpendcal consi<IerahIy nioia* than twice as much as the Uovern- 
rneiit has in this direction. 'Plu' nssnlt of it all is that there now 
exists very (‘onsiderahly jjroteelion from floods. It is the belief 
that ordinary lIoo<ls t'an he sulistanlially restrained by tlie levees 
as they t*xist. 1'h(‘y n(*e<|, however, to he grcsitly enlarged and 
st r(*ngth(‘iu*d to enahk* them to cope with such great floocls as that 
wliieh passes] down during tlie last months. 



he soil through which the river runs being alluvial and conse- 
titly very friable, the banks cave badly, and it is essential not 
r to channel improvement but to the permanence of any system 
ievees that at the worst places the banks shall be revetted to 
^ent their caving. Bank revetment, therefore, may be regarded 
only as a feature of channel improvement but as a feature of 
e construction. It is within the power of Congress, under the 
rstate-commerce clause, as defined in the quotations made from 
several opinions of the Supreme Court of the United States, too 
rly it would seem to admit of controversy, if it chooses to accept 
view that levee construction has a direct relation to channel 
rovement, and, therefore, to the improvement of the navigation 
the river, to expend money for the purpose of constructing 
es. The courts would never deny the power of Congress to 
:e such appropriations. 

This question must not be considered, however, purely as one 
:ting the navigation of the river. As said by Mr. Justice Nelson, 
lelivering the opinion of the court in Penn v. Wheeling & B, 
Ige Co. (18 How., 421) : “the regulation of commerce includes 
rcourse and navigation.'^ That is to say, under the interstate- 
merce clause. Congress is not limited to questions of navigation, 
may consider and deal with questions of intercourse as well. All 
he members of the commission, it is believed, have been of the 
lion that the construction of levees, leaving out of consideration 
rely the mere question of navigation, facilitates commerce and 
ie. For example, in their report for 1885 the commission said 
they “promote and facilitate commerce and trade by establish- 
banks or landing places above the reach of floods upon which 
luce can be placed while awaiting shipment, and where steam- 
:s and other river craft can land in times of high water.” The 
h of this statement must be manifest. If the whole Mississippi 
ta were covered by water there would indeed be no commerce 
n the river at all, and consequently no navigation of it. 

Again, in their report for 1912 they say that levees have a cer- 
degree of utility in the improvement of the channel “and are 
^ssary to promote the interests of commerce by providing land- 
places for the interchange of traffic in times of flood and pro- 
ing the lines of railway behind them.” 

It is self-evident, therefore, that, leaving out of consideration 
rely all questions relating to the mere navigation of the Missis- 
li River, Congress has the power under the interstate-commerce 
se to construct levees as a suitable means for promoting the 
rests of commerce. 

It is submitted that if the Mississippi River was incapable of 
igation at all. Congress would still have the power to prevent the 
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escape of its flood waters by the construction of levees. In Cal. v. 
Pac. R. R. Co. (127 U. S., 39) the Supreme Court said: 

It can not at the present day be doubted that Congress, 
under the power to regulate commerce among the several 
States, as well as to provide for postal accommodations and 
military exigencies, had authority to pass these laws. The 
power to construct, or to authorize individuals or corporations 
to construct, national highways and bridges from State to 
State is essential to the complete control and regulation of 
interstate commerce. Without authority in Congress to estab- 
lish and maintain such highways and bridges it would be with- 
out authority to regulate one of the most important adjuncts 
of commerce. This power in former times was exerted to a 
very limited extent, the Cumberland or National Road being 
the most notable instance. Its exertion was but little called 
for, as commerce was then mostly conducted by water and 
many of our statesmen entertained doubts as to the existence 
of the power to establish ways of communication by land. 
But since, in consequence of the expansion of the country, 
the multiplication of its products, and the invention of railroads 
and locomotion by steam, land transportation has so vastly 
increased a sounder consideration of the subject has prevailed 
and led to the conclusion that Congress has plenary power over 
the whole subject. Of course the authority of Congress over 
the Territories of the United States, and its power to grant 
franchises exercisable therein, are, and ever have been, un- 
doubted. But the wider power was very freely exercised, and 
much to the general satisfaction, in the creation of the vast 
system of railroads connecting the East with the West, travers- 
ing States as well as Territories, and employing the agency 
of the State as well as Federal corporations. 

In Luxton V. North River Bridge Co. (153 U. S., 533) the fore- 
going excerpt was quoted with approval, and the court, among other 
things, said : 

The Congress of the United States, being empowered by 
the Constitution to regulate commerce among the several States 
and to pass all laws necessary and proper for carrying into 
execution any of the powers specifically conferred, may make 
use of any proper means for that end. 

It can not be doubted that under its power to regulate commerce 
Congress itself might have provided for the construction of rail- 
roads traversing the Mississippi Delta. If it had done so it would 
unquestionably have the power to give effect to its purpose in con- 
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ucting such railroads ; that is to say, it would have the power by 
Y suitable means to prevent any obstruction to their operation, 
ngress may not only, under the power to regulate commerce, 
ise railroads to be constructed, but it may adopt as agents rail- 
ids constructed by individuals or corporations. This results from 
; power which Congress has to adopt any means which may reas- 
ibly be deemed necessary or proper to enable it to regulate inter- 
te commerce. The act of July 24, 1866, which is section 5263 
the Revised Statutes, provides as follows : 

Any telegraph company now organized or which may here- 
after be organized under the laws of any State shall have the 
right to construct, maintain, and operate lines of telegraph 
through and over any portion of the public domain of the 
United States, over and along any of the military or post roads 
of the United States which have been or may hereafter be de- 
clared such by law, and over, under, or across the navigable 
streams or waters of the United States; but such lines of tele- 
graph shall be so constructed and maintained as not to obstruct 
the navigation of such streams and waters or interfere with 
the ordinary travel on such military or post roads. 

In Telegraph Co. v, Texas (105 U. S., 460) it was expressly 
d that a telegraph company which had accepted the restrictions 
i obligations indicated in this statute became an instrument of 
eign and interstate commerce and a Government agent for the 
nsmission of messages on public business. The exact language 
the court is as follows : 

The Western Union Telegraph Co., having accepted the 
restrictions and obligations of this provision by Congress, oc- 
cupies in Texas the position of an instrument of foreign and 
interstate commerce and of a Government agent for the trans- 
mission of messages on public business. 

It thus appears that it has been distinctly held that instead of 
istructing itself the necessary facilities for the transaction of 
erstate commerce, it may make any private person or corporation 
agent. Having made the Western Union Telegraph Co. an 
trument of foreign and interstate commerce and a Government 
mt for the transmission of messages on public business, it held, 
the case of Western Union Telegraph Co. v, Massachusetts (125 
S., 530), that while the telegraph company was subject to taxa- 
n by the State of Massachusetts, that State could not interfere 
:h or prevent the discharge of its functions as an instrument of 
'eign and interstate commerce and as a Government agent for 
: transmission of messages on public business. 
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Referring to this case in the later one of Western Union Tele- 
graph Co* V. Pennsylvania R. R. Co. (195 U. S., 565), the court 
said: 


It enforced the right given by that act and gave to the 
telegraph company the protection of the national power and 
supremacy and differs only in the instance, not in the principal, 
declared in the Pensacola case. 

In the case of the United States v. Union Pacific R. R. Co. (160 
U. S., 1) it was held that the act of 1866 was not only effective 
to prevent any interference by a State with the operation of tele- 
graph companies which had accepted the provisions of that act, 
but that it also affected railroad companies so as to prevent them 
by contract from excluding from their roadways any telegraph 
company incorporated under the laws of the State that had accepted 
the provisions of that act, and desired to use their roadways for 
its line in such manner as not to interfere with the ordinary travel 
thereon. In other words, a telegraph company accepting the provi- 
sions of that act, having become by virtue of it an instrument of 
foreign and interstate commerce and the agent of the Government 
■for the transmission of messages on public business, can not be 
prevented, either by a State or by a railroad company, from dis- 
charging its functions. The laws of the United States when made 
in pursuance of the Constitution being supreme, they must be ef- 
fective, no matter by whom questioned. 

Congress has likewise and to the same effect constituted all 
railroad companies whose roads are operated by steam instruments 
of foreign and interstate commerce and agents of the Government 
for the transportation of mails, thus placing them in a similar at- 
titude to that occupied by the Western Union Telegraph Co. as 
defined by the Supreme Court in the cases referred to. Section 
5258 of the Revised Statutes is as follows : 

Every railroad company in the United States whose road 
is operated by steam, its successors and assigns, is hereby au- 
thorized to cari'y upon and over its road, boats, bridges, and 
ferries, all passengers, troops. Government supplies, mails, 
freight, and other property on their way from any State to 
another State, and to receive compensation therefor, and to 
connect with roads of other States so as to form continuous 
lines for the transportation of the same to the place of desti- 
nation. But this section shall not affect any stipulation between 
the Government of the United States and any railroad company 
for transportation or fares without compensation, nor impair 
or change the conditions imposed by the terms of any act 
granting lands to any such company to aid in the construction 





of its road, nor shall it be construed to authorize any other 
railroad without authority from the State in which such rail- 
road or connection may be proposed. And Congress may at 
any time alter, amend, or repeal this section. 

The effect of this statute is to confer a most valuable franchise 
>n all of the railroad companies in the United States operated 
steam. It confers a franchise which the States could not inter- 
e with if they desire to do so, as clearly held in the case of West- 
Union Telegraph Co. v. Massachusetts (125 U. S.), above cited, 
igress, therefore, has appointed all railroad companies in the 
ited States whose roads are operated by steam, including of 
rse, those traversing the Mississippi Delta, instruments of foreign 
[ interstate commerce and agents of the Government for the 
isportation of troops, Government supplies, and mails on their 
r from one State to another State. 

Section 3964 of the Revised Statutes is in part as follows : 

What are post roads? 

The following are established post roads: 

All the waters of the United States during the time the 
mail is carried thereon. 

All railroads or parts of railroads which are now or here- 
after may be in operation. 

The effect of this statute is likewise to constitute all railroads 
•arts of railroads then or which might thereafter be in operation 
its of the Government for the purpose of transporting the mails 
he Government. 

The Government conducts all postal affairs itself, but in doing 
it must employ agents. Hence the enactment of this statute, 
vhich all railroads or part of railroads are constituted agents 
Jsist the Government in the conduct of its postal affairs. Having 
power, as we have shown, to appoint agents to assist it in the 
[uct of its business, it necessarily follows that it has the power 
take these agencies effective, which includes, of course, the power 
tmoYt all obstructions which might affect their efficacy. So far 
ailroads are concerned, it must have the power to remove any 
ructions which might interfere with their operation and so with 
* ability to serve the Government in the transportation of its 
:)s, supplies, and mails. 

The power of the Government to remove obstructions from inter- 
commerce is not confined to its conduct by water. It has the 
; power upon the land that it has upon the water. This is 
essly declared in the Debbs case, reported in 158 United States, 
The court quoted as follows from the opinion in Gilman v. 
idelphia (3 Wall., 713), to wit: 
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The power to regulate commerce comprehends the control 
for that purpose and to the extent necessary of all the navigable 
waters of the United States which are accessible from a State 
other than those in which they lie. For this purpose they are the 
public property of the Nation, and subject to all the requisite 
legislation by Congress. This necessarily includes the power 
to keep them open and free from any obstruction to their navi- 
gation, interposed by the States or otherwise; to remove such 
obstructions when they exist; and to provide by such sanctions 
as they may deem proper, against the occurrence of the evil and 
for the punishment of oifenders. For these purposes Congress 
possesses all the powers which existed in the States before the 
adoption of the national Constitution, and which have always 
existed in the Parliament in England. 

It will be noted that in this Philadelphia case it was declared that 
the power to regulate commerce includes the power to keep all 
navigable waters free from any obstruction interposed by the States 
or otherwise. That is to say, no matter what the obstruction is, 
under the power to regulate commerce it can be removed. In the 
Debbs case this court declared that the same rule precisely applies 
to artificial highways. After referring to the act of June 15, 1866, 
which is now section 5258 of the Revised Statutes, and which we 
have heretofore quoted, it said : 

It is said that the jurisdiction heretofore exercised by the 
national Government over highways has been in respect to water- 
ways — the natural highways of the country — and not over arti- 
ficial highways, such as railroads, but the occasion for the exer- 
cise by Congress of its jurisdiction over the latter is of recent 
date. Perhaps the first act of such legislation is that heretofore 
referred to, of June 15, 1866, but the basis upon which rests its 
jurisdiction over artificial highways is the same as that which 
supports it over the natural highways. Both spring from the 
power to regulate commerce. 

If thus declared that the basis upon which rests the jurisdiction 
of the Government over artificial highways is the same as that 
which supports it over natural highways. This being so, it has the 
same power to remove obstructions from artificial highways engaged 
in interstate commerce or in the transmission of the mails that it 
has over natural highways, such as waterways. Upon this point 
the court said — 

Up to a recent date commerce, both interstate and inter- 
national, was chiefly by water, and it is not strange that both 
the legislation of Congress and the cases in the courts have been 
principally concerned therewith. The fact that in recent years 
interstate commerce has come to be carried on mainly by rail- 
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roads and over artificial highways has in no manner narrowed 
the scope of the constitutional provision, or abridged the power 
of Congress over such commerce. On the contrary, the same 
fullness of control exists in the one case as in the other, and the 
same power to remove obstructions from the one as from the 
other. 

It will be seen that the court again said in terms that the same 
fullness of control exists as to interstate commerce carried on by 
railroads or other artificial highways which exists as to interstate 
commerce when carried on by water. 

The court also said — 

The National Government, given by the Constitution power 
to regulate interstate commerce, has by express statute assumed 
jurisdiction over such commerce when carried upon railroads. 
It is charged, therefore, with the duty of keeping those high- 
ways of interstate commerce free from obstruction, for it has 
always been recognized as one of the powers and duties of a 
government to remove obstructions from the highways under 
its control. 

We have given to this case the most careful attention, for 
we realize that it touches closely questions of supreme im- 
portance to the people of this country. Summing up our con- 
clusions, we hold that the Government of the United States is 
one having jurisdiction over every foot of soil within its terri- 
tory, and acting directly upon each citizen; that while it is a 
government of enumerated powers, it has within the limits of 
those powers all the attributes of sovereignty ; that to it is com- 
mitted power over interstate commerce and the transmission of 
the mail; that the powers thus conferred upon the National 
Government are not dormant, but have been assumed and put 
into practical exercise by the legislation of Congress ; that in 
the exercise of those powers it is competent for the Nation to 
remove all obstructions upon highways, natural or artificial, 
to the passage of interstate commerce or the carrying of the 
mail. 

It adjudged that Congress, under the power to regulate interstate 
commerce, and the power to establish post offices and post roads, 
may remove all obstructions to the passage of interstate commerce 
or the carrying of the mails, whether over natural highways or arti- 
ficial highways. Of course, the court was not speaking of obstruc- 
tions which a railroad company might itself remove. Obstructions 
of that nature it is required to remove as a part of its duties. If (as 
to which there can be no question) the flooding of the Mississippi 
Valley by the surplus waters of the Mississippi River obstructs intcr- 
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state commerce and the transmission of the mails by means of the 
railroads running through the valley of the river, Congress has the 
power to remove that obstruction, and that obstruction can only be 
removed by confining the flood waters by means of levees. There is 
no limitation defining what obstructions can be removed and there 
is no limitation as to the means by which obstructions may be 
removed. If the method adopted for the removal of obstructions 
bears any just relation to the power of Congress, what it adjudges 
by law to be an obstruction and what it adjudges to be a suitable 
means of removing that obstruction, can not be questioned by the 
courts or otherwise. 

The great extent of the Mississippi Valley has already been indi- 
cated. An enormous interstate commerce is now carried on between 
those who inhabit that valley and those residing in other States, 
and its capacity for developing still greater interstate commerce is 
such that at this time no fair limitation can be placed upon it. So 
as to the business of the Government with those residing in the valley 
in supplying them with mail facilities and in supplying those resid- 
ing in other States with the necessary mail facilities for transacting 
their business with the inhabitants of the valley. The interstate 
commerce and postal affairs connected with the Mississippi Valle}^ 
are so great that it may be truthfully said that they are matters of 
concern to the people of the Nation at large. 

It is respectfuly submitted that, disregarding entirely all ques- 
tions as to the navigation of the Mississippi River and all questions 
arising from the statutes above referred to, conferring franchises 
upon railroad companies whose lines extend through the valley, and 
creating them post roads, by which they have been constituted agents 
of the Government, there must be the power in Congress, under the 
interstate-commerce clause, to remove the great obstruction to this 
enormous interstate commerce and this enormous postal business 
arising from the flood waters of the Mississippi River. In Gibbon v, 
Ogden (9 Wheat., 1), Chief Justice Marshall said — 

Commerce undoubtedly is traffic, but it is something more ; 
it is intercourse. It describes the commercial intercourse be- 
tween nations and parts of nations in all of its branches, and is 
regulated by prescribing rules for carrying on that business. 

In McCail v. California (130 U. S., 104), the Supreme Court 
said — 


Commerce includes the fact of intercourse and of traffic 
and the subject matter of intercourse and traffic. The fact of 
intercourse and traffic, again, embraces all the means, instru- 
ments, and places by and in which intercourse and traffic are 
carried on, and, further still, comprehends the act of carrying 
them on at these places and by and with these means. The 
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subject matter of intercourse or traffic may be either things, 
goods, chattels, merchandise, or persons. 

In Mobile County v, Kimball (102 U. S., 691), the court said — 

Commerce with foreign countries and among the States, 
strictly considered, consists in intercourse and traffic, including 
in these terms navigation and the transporting and transacting 
of business and property, as well as the purchase, sale, and ex- 
change of commodities. 

Although the effect of confining the flood waters of the Mis- 
sissippi River may result in great financial benefit to the owners of 
lands and of other property in the Mississippi Valley, yet if the es- 
cape of the flood waters does seriously affect this enormous inter- 
state commerce and this enormous postal business, there can be no 
question as to the power of the Government to preserve it and pro- 
tect it from destruction, in toto at times, in parts of the Mississippi 
Valley, and partially with almost every flood, and if this protection 
can only be afforded by the construction of levees, the power of the 
Government to construct those levees for that purpose would seem 
to be beyond question. 

If the Government has not this power, then this protection can 
not be afforded at all except to a very limited extent. The preserva- 
tion of the valley from the devastation created by these floods calls 
for some definite system of levee construction which shall operate 
equally and with the same effect in all parts of the valley. Recog- 
nizing this necessity, it is provided by the bill that all money which 
may be contributed for the construction of levees shall be expended 
under the direction of the Mississippi River Commission and in 
such manner as it may require or approve. 

All that has been said in this memorandum relates entirely to the 
question as to the naked power of the Government to make appro- 
priations for the construction of levees. As already stated, the bill 
authorizes the construction of levees to prevent floods, but it does not 
declare the purpose which Congress has in mind in seeking the pre- 
vention of floods. Therefore, if the appropriations sought should be 
made and any question should be raised as to their constitutionality, 
the courts would decline to adjudge that the expenditure of money 
for the construction of levees is unconstitutional if that expenditure 
can be made under any power vested in the Government by the Con- 
stitution. The purpose of this memorandum is solely to maintain 
the bill as invoking a power that, under the Constitution, the Govern- 
ment may lawfully exercise. 


T. C. Catchings. 


Mr. Blanchard's Argument. 


I have stated that there was ample constitutional authority 
for Congress to do this. Let us now examine a little into that 
question. 

An enemy invades us. Our people fly to arms. Points of 
defense are strengthened. The eye of strategy selects other points 
to be fortified and defended. Congress votes the money, and 
immediately long lines of breastworks guard our frontier where 
attack is apprehended. 

But here is an enemy who comes in the form of raging waters, 
sweeping down in resistless might from the North upon the sunny 
valleys of the West and South, bringing* devastation, destruction, 
death. He raids through the country, rioting in ruin ; and millions, 
panic-stricken, flee at his approach, leaving their all to be swallowed 
up in the wild vortex of destruction. The wasting presence lasts 
but a couple of months, but in that time there has been a destruction 
of property, present and prospective, equal in value to many millions 
of dollars. 

It is the duty of Congress to say to these people who have so 
often experienced the disasters of inundation that, even as we would 
erect breastworks on our frontier to repel the threatened invasion of 
a warlike foe, so will we build levees along the great river to beat 
back its surging waters, threatening destruction well-nigh equal to 
what a human enemy could inflict. 

But, it may be argued, the delegation of power to Congress to 
‘'repel invasions,” "to protect the States against invasion,” has 
reference to a human foe. I grant that is the usual and ordinary 
meaning or significance given to the term, and it is likely that the 
framers of the Constitution had in contemplation a human foe when 
they inserted that clause. The connection, too, in which it is used 
gives additional weight to that argument. 

But still, the power conferred by the words "repel invasions,” 
by the clause "The United States ^ shall protect each of 
them (the States) against invasion,” is a general one, and might 
well and reasonably include defending the country against danger 
or harm of any kind. 
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Suppose some monster, like the fabled dragon of ancient 
times, were to rise up out of the deep and invade the land, spreading 
devastation, destruction, pestilence and death around him. Does 
any one doubt the constitutional power and duty of Congress to 
''repel” his invasion, to bring the strong arm of the government 
* to bear against him, to make war upon and kill and destroy him ? I 
think not. And yet, sir, there are gentlemen on this floor who 
deny to Congress the power to "repel” the invasion of waters, to 
throttle this monster of inundation whose periodical visitation of 
the fairest portion of our country is but the recurring occasion for 
a perfect carnival of waste, ruin, rapine. 

It is the duty of Congress to protect the States, or any one of 
them, against invasion. By "invasion” is meant against harm or 
danger to the government, the people, the country, threatened by 
an enemy. An enemy is only to be dreaded because of the suffering, 
destruction, death he may inflict. Judged by that standard, was 
not the recent great overflow in the alluvial basin of the Mississippi 
"an enemy”? None will deny its potency as an engine of suffering, 
destruction and death. Why, then, cannot Congress under this 
clause of the Constitution protect the Valley States against a recur- 
rence of this "invasion” of waters? 

Again, it is made the constitutional duty of Congress to protect 
each of the States, under certain conditions, against "domestic 
violence.” Why not against the violence of domestic waters? I 
say "domestic waters” for the reason that it is a fact that all the 
water which seeks an outlet to the sea through the Mississippi is 
the drainage of the territory of the United States, and in that sense 
is domestic, as pertaining to home ; not foreign. 

Regulating the Property of tpir Uniti-:d States. 

The Constitution (Article IV, Section 3) provides: 

That Congress shall have power to dispose of and 
make all needful rules and regulations respecting the ter- 
ritory or other property belonging to the United States. 

In the Gratiot case (14 Peters, 5377 Supreme Court of 
the United States, construing the above clause, said : 

"The term 'territory,’ as here used, is merely descrip- 
tive of one kind of property, and is equivalent to the word 
lands. And Congr^ess has the same power over it as over 
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any other property belonging to the United States; and 
this power is vested in Congress without limitation.'' 

In the case of McCulloch vs. Maryland (4 Wheaton^ 422) 
the Chief Justice, as the organ of the court, speaking of this clause 
of the Constitution and the powers of Congress growing out of it, 
applies it to Territorial Governments, and says all admit their 
constitutionality. 

Story says (volume 2, page 228) : 

No one has ever doubted the authority of Congress to 
erect Territorial Governments within the territory of the 
United States, under the general language of the clause 
''to make all needful rules and regulations." 

He continues: 

The power is not confined to the territory of the 
United States, but extends to "other property belongiing 
to the United States" ; so that it may be applied to the due 
regulation of all other personal and real property right- 
fully belonging to the United States. And so it has been 
constantly understood and acted on. 

Now, then, if the Mississippi is the property of the General 
Government, it is as much subject to "regulation" as the landed 
property or territory of the United States. And this power to 
regulate includes, curbing, controlling, restraining the river within 
its own proper metes and bounds by means of levees, dikes or other 
works, as Congress may, in its discretion, see proper to adopt; 
for, in the language of the Gratiot case, "this power is vested in 
Congress without limitation." 

But it may be denied that the Mississippi river is the property 
of the United States in the sense that Congress may, under the 
power to regulate, direct the construction of works to restrain its 
waters within their proper channel. The Mississippi river is a 
great national highway. 

It belongs as much to the United States as would a great trunk 
line of railroad that had been constructed, stocked and was being 
operated by the government. In the act of Congress enabling 
the people of Louisiana to form a constitution there is a provision 
that the State convention shall "pass an ordinance providing that 
the river Mississippi and the navigable rivers and waters leading 
into the same or into the Gulf of Mexico shall be common high- 
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ways and forever free, as well to the inhabitants of the said State 
as to other citizens of the United States/' And in the act for the 
admission of Louisiana the above provision as to the navigation of 
the Mississippi is made one of the fundamental conditions of the 
admission. Similar conditions were likewise imposed upon the 
admission of the States of Mississippi, Missouri and Arkansas. 

In the case of The United States vs. The New Bedford Bridge 
(Woodbury & Minots Report, 421), Mr. Justice Woodbury used 
the following language: 

For purposes of foreign commerce and of that from 
State to State, the navigable rivers of the whole country 
seem to me to be within the jurisdiction of the general gov- 
ernment, with all the powers over them for such purposes 
(whenever they choose to exercise them) which existed 
previously in the States or now exist with Parliament in 
England. 

In the case of Corfield vs. Coryell (4 Washington Circuit Court 
Reports, 379) Mr. Justice Washington said: 

The grant to Congress to regulate commerce on the 
navigable waters belonging to the several States renders 
those waters the public property of the United States for 
all purposes of navigation and commercial intercourse, 
subject only to Congressional regulation. 

And in the case of Gilman vs. Philadelphia (3 Wallace, 724), 
it was said: 

The power to regulate commerce comprehends the 
control for that purpose, and to the extent necessary, of 
all the navigable waters of the United States which are 
accessible from a State other than those in which they lie. 

For this purpose they are the public property of the nation, 
and subject to all the requisite legislation of Congress. 

This necessarily includes the power to keep them open and 
free from any obstruction to their navigation, interposed 
by the States or otherwise; to remove such obstructions 
when they exist, and to provide by such sanctions as they 
may deem proper against the recurrence of the evil, and 
for the punishment of offenders. For these purposes 
Congress possesses all the powers which existed in the 
States before the adoption of the national Constitution, 
and which have always existed in the Parliament in Eng- 
land. It is for Congress to determine when its full power 
shall be brought into activity, and as to the regulations and 
sanctions which shall be provided. 
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It cannot, therefore, be doubted that the river, for all practica. 
purposes, is the property of the General Government and subject 
to its ''regulation,” whether as respects prescribing rules for gov- 
erning the commerce and traffic which make use of it as a highway, 
or as respects controlling it in the sense of denying the dominion 
and jurisdiction of the States, or other powers ; or as respects pre- 
venting the river from rising up out of its customary channel and 
spreading over the country. It is true, the banks of the river and 
soil under the river belong respectively to the owners of the soil 
adjacent to the river, but no one will deny to the General Govern- 
ment the right to make use of the banks and soil in the erection of 
the works requisite to the proper "regulation” of the river for all 
useful purposes. Should, however, this right be questioned, there 
can be no doubt of the power of the Government in the exercise of 
the prerogative of eminent domain, to expropriate whatever may 
be needed for the proper "regulation” of the river. 

The law on this subject is universally recognized, as laid down 
by Bynkershoek, that "this eminent domain may be lawfully exer- 
cised whenever public necessity or public utility requires it.” 

It may be objected by some that the Federal Government pro- 
vide the ways and means for the construction of a levee system for 
the protection of the alluvial valley of the river, and as an adjunct 
to the improvement of its navigation, inasmuch as these levees will 
have, to be constructed on the banks over which the jurisdiction of 
the States respectively extend, contention may arise between the 
State government and the National Government on this point; that 
the State government might deny the right of the National Govern- 
ment to control the levees, to protect them after constructing them, 
and that the question thus raised may become a fruitful source of 
trouble between the sovereignty vested in the State and that repos- 
ing in the Federal Government. 

I am not one of those who apprehend that any trouble on this 
score would ever arise, but as a precautionary measure Congress 
might, if it sees fit, after having determined upon a levee system, 
enact that there should be no expenditure of money for such pur^ 
poses within the territorial limits of a State until the State shall 
have ceded to the National Government the right to control and 
protect the public works to be constructed. 

The State which I have the honor to represent in part in the 
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Congress of the United States has already led off in that direction. 
In the constitutional convention of Louisiana which convened in 
1879, which framed the organic law under which that State 
is now governed, I, as a member of the convention, and as chair- 
man of its committee on P^ederal relations, acting on the suggestion 
of Hon. E. W. Robertson, then a representative in Congress from 
the Sixth district of Louisiana, and chairman of the Committee on 
Levees and Improvements of the Mississippi of the House, reported 
to the convention the following ordinance, which was adopted, and 
now stands as part of article 215 of the constitution of 1879 of 
Louisiana, to wit: 


The Federal Government is authorized to make 
such geological, topographical, hydrographical, and hydro- 
metrical surveys and investigations within the State as 
may be necessary to carry into effect the act of Congress 
to provide for the appointment of a Mississippi River Com- 
mission for the improvement of said river from the head of 
the Passes near its mouth to the headwaters, and to con- 
struct and protect such public works and improvements as 
may be ordered by Congress under the provisions of said 
act. 

Under this article full authority is given the National Govern- 
ment to construct such public works along the Mississippi as Con- 
gress may see fit to order, and the control of the same after their 
construction is ceded to the National Government. 

The State of Louisiana, in incorporating this grant of authority 
in her organic law, recognized what is now generally conceded, 
namel}^, that there is no power competent to handle the question 
presented by this great river except that of the Federal Govern- 
ment. No State can do it. 

First. Because the work is too vast, too costly for any State 
through which the river runs to undertake it. 

Second. Because any State attempting it would be circum- 
scribed by its own territorial limits. 

Third. Because the river being the property of the United 
States, Congress alone has power, under the grant to ''make all 
needful rules and regulations respecting the territory or other prop- 
erty belonging to the United States,’’ to say what works shall be 
done or plans adopted for its regulation. 
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Post-Offices and Post-Roads. 


Under the authority ''to establish post-offices and post-roads’^ 
the Government of the United States has established thousands of 
the former in the alluvial valleys of the Mississippi and its tribu- 
taries, and provided a perfect network of the latter. Daily over 
thousands of miles of roadway and railway and water way in the 
great valley is the United States mail carried, supplying innumer- 
able post-offices and affording facilities indispensable for the dis- 
semination of intelligence, for the diffusion of the market reports, 
the crop and commercial reports, and the news generally so abso- 
lutely needed for the welfare, the happiness, and the prosperity of 
the people and the country. 

Millions of money, besides great labor and much valuable 
time, have been expended in building up and perfecting this system, 
which in the normal state of the country moves with the precision, 
ease and regularity of well-ordered machinery. But periodically the 
great river swells up out of its banks and becomes a great inland 
sea, producing an abnormal condition of affairs, and disarranging, 
stopping, destroying for the time being the postal service, the trans- 
portation and delivery of the mails. 

On our statute-books, as the enactments of Congress, stand 
stringent penal laws denouncing penalties against any and all who 
shall willfully impede, interfere with, or stop the mails ; and the 
courts of the United States hold sittings all over the valley to 
enforce these laws. But here is a great convulsion of nature, as it 
were, that stops not one mail but a thousand, that breaks up not 
one post-office but hundreds, and against which the courts and the 
criminal laws for the protection and security of the mails avail 
nothing. But to prevent a recurrence of this, is the strong arm of 
the Government powerless ? No. Scientific, wise, experienced men, 
who have made a study of the river and its phenomena, of the laws 
of its currents, and of the conditions that affect it, say no! They 
have pointed out how these destructive floods can be avoided, and 
thus how the mails of the United States, their carriage and delivery, 
can be protected. 

Now, then, does any one doubt that from the authority, "to 
establish post-offices and post-roads” flows not only the power but 
the duty to protect them? No reasonable man can doubt it. No 
lawyer will hesitate for an instant to declare that the power to 
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protect is incidental to the power to establish. The constitutionality 
of the laws denouncing penalties against the stoppage of, or inter- 
ference with, the mails has never been doubted. Yet they were 
enacted for the protection of the mails, and depend for their validity 
upon the power to protect being incidental to the power to establish. 
Says the Supreme Court of the United States, in 4 Wheaton, 417: 

This power is executed by the single act of making 
the establishment. But from this has been inferred the 
power and duty of carrying the mail along the post road 
from one post-office to another. And from this implied 
power has again been inferred the right to punish those 
who steal letters from the post-office or rob the mail. It 
may be said with some plausibility, that the right to carry 
the mail and to punish those who rob it is not indispensably 
necessary to the establishment of a post-office and post 
road. This right is indeed essential to the beneficial exer- 
cise of the power, but not indispensably necessary to its 
existence. 

Yet no one doubts or denie.s the right or power of the govern- 
ment to punish the robber of the mails. Now, then, is it not just 
as legitimate, just as constitutional, to protect against the ravages 
of water as against the knavery of the robber? 

To Regulate Commerce. 

The power of Congress to regulate commerce includes 
the regulation of intercourse and navigation (t8 Howard, 
421). 

Says Story, Volume 2, page 4: 

Commerce undoubtedly is traffic ; but it is something 
more. It is intercourse. It describes the commercial inter- 
course between nations and parts of nations in all its 
branches, and is regulated by ])rescribing rules for carry- 
ing on that intercourse. 

This power to regulate commerce is a very general one, and a 
wide latitude of construction has been given it. 

If a levee system tends, in any a])preciablc degree, to afford 
ease and safety to commerce, to intercourse which is essential to the 
carrying on of commerce, then an appropriation of money by Con- 
gress to construct such a system finds abundant justification in this 
grant of power. 
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The Mississippi River Commission, in their report of Februar) 
17, 1880, say regarding levees: 

There is no doubt that the levees exert a direct action 
in deepening the channel and enlarging* the bed of the 
river during those periods of 'Tise'^ and ^‘^flood when, 
by preventing the dispersion of the flood-waters over the 
adjacent lowlands, either over the river bainks or through 
bayous and other openings, they actually cause the river 
to rise to a higher level within the river-bed than it 
would attain if not thus restrained. 

They give safety and ease to navigation, and promote 
and facilitate commerce and trade by establishing banks or 
landing places above the reach of the floods, upon which 
produce can be placed while awaiting shipment and where 
steamboats and other craft can land in time of high water. 
"*'*"*' In a larger sense as embracing iiot only l)eneficial 
results upon the channel, but a protection against 
destructive floods, a levee system is essential, and such a 
system also promotes and facilitates commerce, trade, and 
the postal service. 

To the same effect are the subsequent rex->orts of the Coimuis- 
sion and the statements of the individual members thereof bcft)re 
the committees of Congress. 

Prior to the act creating this commission a board of etigineers 
was appointed on the improvement of the low-water navigation of 
the river below Cairo, 111 . In their report to the Cliief of Engi- 
neers, dated January 25, 1879, on the ^'effect of a permanent levee 
system on the Mississippi below the mouth of the ( 3 hio river,” they 
say: 


To deal with the question whether there is any connec- 
tion between levees and facilities for shipping, coinnicrce 
and navigation at high states, we refer to the actual condi- 
tion of things. We find that throughout all the extension 
of the Mississippi along which the levee system is ])raC“ 
tically efficient, and where the marginal lands are generally 
cleared and cultivated, the levees have been au ini])orlant 
aid to commerce. Below the mouth of the Arkansas, as 
far down as the forts below New Orleans, the levees have 
been long enough in existence to give evidence of their 
effect, direct and indirect. Immediately behind them are 
the cultivated lands, the plantations whence come sugar, 
cotton and other valuable staples. To each one of these 
plantations not only is the levee the protecting agent 
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which renders their cultivation practicable, but it is during 
floods the landing-place of the steamboats, barges, or 
flat boats which bring their supplies and carry their produc- 
tions away. * * * 

In the lower river, through the regions where the 
margins are under cultivation, the levees are generally 
laid close to these margins and afford, as has already 
been stated, useful facilities for commerce in making 
practicable the coming alongside of steamers and the 
receiving of the products of the plantations and discharg- 
ing freights for the use of the same or for the back 
country. In ordinary rises the natural banks are not 
overflowed, but when that happens in ''flood'' years they 
(the levees) serve a purpose in still defining the channel. 

From testimony like this it cannot be doubted that levees aid not 
only in improving the navigation of the river, but are themselves 
factors in the giving of ease and safety to commercial intercourse. 

If the Federal Government can legitimately spend millions in 
affording facilities to commerce by improving the low-water naviga- 
tion of rivers, by parity of reasoning it may just as legitimately 
spend millions in improving the high-water navigation of rivers like 
the Mississippi, liable to overflow their banks. And the weight of 
evidence ten times over is that for the Mississippi and its tribu- 
taries a levee system is the most efficient method of improving their 
high-water navigation. 

By the navigation of rivers is meant not alone the passage of 
steamers and other craft uj) and down, but in a larger sense it 
includes likewise facilities for landing along the rivers for the 
loading and unloading of cargoes, the taking on and putting off of 
passengers, etc. In other words, it embraces the affording of all 
needful facilities for intercourse, trade, traffic, and commerce, 
besides the width, depth, and extent of water requisite for the safe 
passage of boats. 

Again, navigation is only one of the elements of commerce. It 
is an element of commerce because it affords the means of trans- 
porting merchandise and the products of the country, the inter- 
change of wbicli is commerce itself. The river is l)ut an instrument 
of commerce. 

The power to regulate commerce is a power to regulate 
the instruments of commerce. (Gray vs. Clinton Bridge, 
i6 American Law Register, 152.) 
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It extends to the persons who conduct it as well as 
to the instruments used. (Cooley vs. Board of Wardens, 
12 Howard, 316.) 

The commerce of the river and the commerce across 
the river are both commerce among the States, and may 
be regulated by Congress, and should be regulated by 
that body when any regulation is necessary. (16 American 
Law Register, 154.) 

It is now conceded that Congress, under the commercial ch 
may regulate railroads. May it not also regulate the Mississ 
a national highway and an instrument which commerce makes 
of, so as to prevent it disturbing the commerce and intercourse g 
on by rail and by land in its valley? 

The term ^ho regulate commerce’^ gives the power to res' 
the destructive force of the thing used by commerce in its trat 
tions. It is an incongruity to say that Congress, in the exercis 
that power, may deepen or enlarge a river but cannot curb its i 
or exercise restraint over it. 

The power “to regulate commerce’’ necessarily includes 
tection to commerce. This idea has been acted on from the < 
mencement of the government. The construction and mainten 
all along our coasts of light-houses, beacon-lights, fog-sig 
sea-walls, and break-waters attest this. All are for the protei 
and convenience of commerce. 

The laws of the United States require steam-vessels to 
for the license or privilege to navigate, and the officers man 
such vessels are i*equired to pay for the license or privileg 
pursuing their respective calling or vocation, such as master, j 
mate, etc. 

These vessels engage in the coasting trade as well as in ct 
ing trade, and Congress is as much under obligation to afforc 
needful facilities for the transaction of this coasting trade as 
for the transportation of through freights. One of the faci 
needed along the Mississippi for the coasting trade is convei 
landing-places at all times. 

In seasons of flood, these landing-places are supplied by 
levees, and, in this season, levees are but continuing piers or qi 
A quay is defined to be a space of ground appropriated to 
public use, such use as the convenience of commerce requires. ^ 
while the levees perform this service, while they furnish t 
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needed conveniences to commerce, should it be objected that, at 
the same time, they protect the country behind them from over- 
flow? Suppose they do protect private property while performing 
a public service, should they not be commended all the more for 
that? Should not that circumstance really be an additional induce- 
ment or argument for their construction? 

Should not broad and liberal statesmanship, in considering a 
question of this sort, rather approve of a system which, while sub- 
serving the public interests, at the same time affords needed protec- 
tion to the life and property of the individual? Salus populi 
supreina lex. Protection to private property in some way results 
from nearly every work of public import. If a sfreet in a town or 
city be graded, paved or macadamized, the property belonging to 
individuals on that street experience an enhancement of value as 
the result of such improvement. 

Every railroad constructed through a country increases the 
value of the lands adjacent thereto. Every grand, imposing public 
building erected in this city (Washington), and every park laid out, 
beautified, adorned, adds something to the worth of neighboring 
private estates. 

This question of regulating the Mississippi certainly comes 
within the general police power of the government, under which 
power ‘'persons and property are subjected to all kinds of restraint 
and burdens in order to secure the general comfort, health and 
prosperity of the state.” (27 Vt., 149; quoted approvingly in 5 
Otto, 47T.) In the latter case the Supreme Court, speaking of the 
(Icjiosit in Congress of the power to regulate Commerce, say: 

What that power is it is difficult to define with sharp 
precision. It is generally said to extend to making regula- 
tions promotive of domestic order, morals, health, and 
safety. As was said in Thorp vs. The Rutland and 
Burlington Railroad Company, 27 Vt., 149, it extends to 
the protection of the lives, limbs, liealth, comfort and quiet 
of all ])ersons, and the protection of all ])ro])crty within 
the State. According to the maxim, Sic ntcrc tun nt 
aJicnuui non laicdas, which, ])eing of universal ai)])licati()n, 
it must of course l)c within the range of legislative action 
to define the mode and manner in which every one may so 
use his own as not to injure others. 

If the government fails to exercise its police powers to control 
its property, and this property, like a great river, rises and inun- 
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dates the country, and great damage to individuals results, the 
government is, or ought to be responsible. 

Take the case of an Indian tribe placed by the government upon 
a reservation, and over which it exercises jurisdiction and surveil- 
lance. From some cause an outbreak occurs. The Indians throw off 
the restraint they are under, band themselves together, commence 
hostilities, and raid the surrounding country. For the damage and 
loss occasioned individuals by such an outbreak the government has 
repeatedly acknowledged its liability, and Congress has over and 
over again appropriated money to make good such losses. 

Now, why should it not be equally responsible for losses occa- 
sioned by the Mississippi when it, in time of flood, raids the adjacent 
country? The government not only assumes paramount jurisdic- 
tion over the river, but asserts a proprietary interest in and to it. 

Why, then, should it not be under obligations to restrain and 
control it, equal to the restraint and control it admits it should 
exercise over an Indian tribe placed by it under a reservation? 

If a railroad train kills the stock of a man a suit lies to enforce 
payment of the value of the stock from the company. But the great 
Mississippi rises, and, by the neglect of the government to protect 
its banks by dikes, overflows, causing the destruction of millions in 
value of property. No suit against the Government can be filed, 
for this great and free Republic does not permit what the veriest 
despotisms of foreign lands allow, namely, the general right to its 
citizens to sue the Government in any court of competent jurisdic- 
tion for injuries sustained by the act of commission or omission of 
the Government. 

The first clause of section 8, article I, of the Constitution pre- 
scribed that '‘Congress shall have power to lay and collect taxes, 
duties, imposts, and excises, to pay the debts and provide for the 
common defense and general welfare of the United States.” 

I agree with the interpretation that the above clause was not 
intended to invest Congress with the independent and general power 
“to provide for the general welfare and that the latter part of the 
clause, to wit, “to pay the debts and provide for the common defense 
and general welfare,” is but a modification or qualification of the 
preceding part, namely, “Congress shall have power to lay and 
collect taxes,” etc. 

Nothing more was granted by that part (“to pay the debts and 
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provide fo rthe common defense and general welfare'') than a 
power to appropriate the public money raised under the other part, 
("‘To lay taxes,") etc. 

Said Thomas Jefferson: 

To lay taxes to provide for the general welfare of the 
United States is to lay taxes for the purpose of providing 
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power and the general welfare the purpose for which the 
power is to be exercised. Congress are not to lay taxes 
ad libitum for any purpose they please; but only to pay 
debts, or provide for the welfare of the Union. 

Under this' interpretation, while a general power to legislate 
for the ''general welfare" is excluded, Congress is still authorized 
to provide money for the common defense and general welfare, and 
this is quite broad enough for the practical purpose we have in 
view. Indeed, the power to lay taxes is in express terms given to 
provide for the common defense and general welfare. And, as 
laid down by Story : 

It is not pretended that when the tax is laid the specific 
objects for which it is laid are to be .specified, or that it is 
to be solely applied to those objects. 

It suffices that all taxes must generally be laid for one or all of 
three purposes, namely, to pay the debts, to ])rovide for the com- 
mon defense, or the general welfare. And when the nionev has 
accumulated in the Treasury, from taxes laid for any or all of these 
purposes, as said by President Monroe in his message of Mav 4, 
1822 : 

The power of appropriation of the moneys (by ( on- 
gress) is coextensive; that is, it may be a]>]>ropriaU*(i to 
any purpose of the common defense and general wilfare. 

In other words, if operating under tlu* latter claii>e, the tax(*s 
laid must be applied to some particular iiieaMire I'oiidiieive to the 
general welfare. Or, as laid down by Story, vlume 2, page i(>j: 

The only limitations n])()n the ]»ower (to ap]>ropriatc 
money in aid of internal improvements) are those pre- 
scribed by the terms of the ( 'onstilution, that the objects 
sliall be for the common defense, or the general welfare 
of the Union. 

The true test is whether the ohjeet he <»f a l(»eal 
character and local use, or whether it he of general benefit 



to the States. If it be purely local Congress can not 
constitutionally appropriate money for the object. But 
if the benefit be general it matters not whether in point 
of locality it be in one State or several, whether it be of 
large or of small extent; its nature and character determine 
the right, and Congress may appropriate money in aid 
of it, for it is then in a just sense for the general welfare. 

It is not only right, but the bounden and solemn duty of Con- 
gress to advance the safety, happiness and prosperity of the people^ 
and to provide for the general welfare by any and every act of 
legislation within constitutional limits, which it may deem to be 
conducive to those ends. No one will have the temerity to question 
the proposition that the protection of the extensive alluvial valley 
of the Mississippi from destructive floods will be, in the national 
sense of that term, conducive to the general welfare. Not one 
State, but a dozen ; not a few thousand people, but millions, are 
directly interested and affected for weal or woe according as this 
protection is extended or withheld. One overflow, as hereinbefore 
stated, has caused the destruction of many million dollars worth of 
property, without taking into consideration the human and animal 
suffering and death inflicted by it. Does any sane man doubt that 
providing against the recurrence of such a public calamity is pro- 
moting the general welfare? 

But it is unnecessary to dwell upon this. The point is conceded. 
No man of reflection will gainsay that if it were to the general wel- 
fare that we should acquire this territory, as we did, from France, 
it is equally conducive to the general welfare to preserve it as a 
habitable, cultivable country ; to protect it against relegation to its 
primeval condition of jungles and swamps. The words of Chief- 
Justice Bigelow, of Massachusetts, in the case of Talbott vs. Hud- 
son, 24 Law Reports, 228, are here singularly appropriate : 

In a broad and comprehensive view ''' every- 

thing which tends to enlarge the resources, increase the 
industrial energies, and promote the productive power of 
any considerable number of the inhabitants of a section 
of the State (Union), or which leads to the growth of 
towns and the creation of new sources for the employment 
of private capital and labor, indirectly contributes to the 
general welfare and to the prosperity of the whole 
community. 
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Congress has exercised, not without question, it is true, but 
long enough for acquiescence to take place, the power to lay taxes 
to protect and encourage domestic manufactures. 

This has been and is being done, on the ground that it is con- 
ducive to the general welfare to protect and encourage domestic 
manufactures. But it is not one whit more conducive to the general 
welfare, if as much so, than protecting the finest portion of our 
country for cultivable purposes is. 

All must admit that the powers of the Government are 
limited and that its limits are not to be transcended. But, as was 
observed by the Supreme Court of the United States in 4 Wheaton, 
421, the sound construction of the Constitution must allow the 
National Legislature that discretion, with respect to the means by 
which the powers it confers are to be carried into execution, which 
will enable that body to perform the high duties assigned to it in 
the manner most beneficial to the people. 

Let the end be legitimate, let it be within the scope 
of the Constitution, and all means which are appropriate, 
which are plainly adapted to that end, which are not pro- 
hibited, but consist with the letter and spirit of the Consti- 
tution, are constitutional. — Ib. 

In McCulloch vs. Maryland (4 Wheaton, 415) Chief-Justice 
Marshall aptly referred to the Constitution as ‘'intended to endure 
for ages to come, and consequently to be adapted to the various 
crises of human affairs.’’ 

And in Hunter vs. Martin (i Wheaton, 304) it was said: 

The instrument (Constitution) was not intended to 
provide merely for the exigencies of a few years, but was 
to endure through a long lapse of ages, the events of which 
were locked up in the inscrutable purposes of Providence. 

It could not be foreseen what new changes and modifica- 
tions of power might be indispensable to effectuate the 
general objects of the charter. * Hence its powers 

are expressed in general terms, leaving the Legislature, 
from time to time, to adopt its own means to effectuate 
legitimate objects, and to mold and model the exercise of 
its powers as its own wisdom and the public interests 
should require. 

Then the great Father of Waters, unhindered by an adequate 
levee system, rises out of its banks and sweeps with resistless might 
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over the valley, a more than crisis, a sad realization of the worst, 
Is upon the people of that unhappy section, and this grievous 
affliction of one of the members of the body-politic in more or less 
degree disastrously affects the whole. Against the recurrence of 
the like calamity, national in its effect, we ask the aid of the 
National Government. We hold that the powers delegated in gen- 
eral terms in the Constitution are broad and comprehensive enough 
to justify it, that the granting of national aid for such purpose is 
directly in the line of the effectuation of the legitimate objects of 
the charter. 

Says Story (Volume I, page 655) : 

Constitutions of governments are not to be framed 
upon a calculation of existing exigencies, but upon a com- 
bination of these with the probable exigencies of ages, 
according to the natural and tried course of human affairs. 
There ought to be a capacity to provide for future 
contingencies as they may happen. 

That this capacity exists in the Federal Constitution no one will 
deny. The trials it has undergone, the tests it has been put to and 
triumphantly emerged from, in the hundred years of its existence, 
abundantly attest it. Let Congress give another evidence of this 
capacity by providing against the contingency of another great 
overflow; let this provision be ample and unrestricted; let it meet 
the case. 
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APPENDIX A. 


FLOOD CONTROL OF THE MISSISSIPPI RIVER. 


Address by CoL C, McD. Townsend, United States Army, at Mem- 
phis, Tenn,, September 26, 1(^12. 

Mr. President and gentlemen, when such a disaster occurs as has 
swept over the Mississippi Valley within the last few months, it 
arouses the intellectual activity of our people, and many suggestions 
are made of the means of preventing its recurrence. 

As president of the Mississippi River Commission, I have re- 
ceived numerous communications, some addressed to the President 
of the United States, the Secretary of War, or the Chief of Engi- 
neers, attempting to explain the causes of this great flood, or giving 
the writer’s views of the mistakes which have been made by the 
Mississippi River Commission in handling it. 

The Mississippi River Commission has explained with great de- 
tail in its reports its reasons for relying on levees for protecting the 
country from overflow, but they appear to be unknown, not only to 
the country at large but to many who reside in the Mississippi Valley 
and are most vitally interested in the problem. 

I therefore consider it proper to appear before you, accept the 
invitation of the illustrious speaker who preceded me, and state 
briefly reasons for rejecting the various methods of flood control 
other than levees, which have been suggested. As a full discussion 
of any one of the propositions would prolong my remarks to such an 
extent as to tax your patience, I can only touch upon the subject, 
and I have confined myself to stating not what I considered the most 
logical argument for the engineer, but the reason most evident to 
the general public for rejecting a proposition. 


ABANDON MIv NT OD LKVKES. 


Many persons in the United States — some even in the Missis- 
sippi Valley — argue that as the heights of floods have increased as the 
land has been reclaimed, this is sufficient evidence that there are no 
limits to the heights which the river will reach, and that levees 
should therefore be abandoned, mounds constructed to preserve cattle 
and other farm animals during the floods, and the cultivation of the 
country confined to such periods as there is no overflow. Such 
critics point to the Nile as an example, and argue that as this method 
of handling the Nile has been successful, it should be applied on the 
Mississippi. 
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I shall discuss the question of levee heights later, but desire at 
the present time to particularly invite attention to the dangers which 
result from comparing one river with another without familiarity 
with the conditions that exist on both. 

It is unquestionably true that the flood waters of the Nile have 
for ages been permitted to spread over its valley with beneficial re- 
sults, but it by no means follows therefrom that other rivers should 
be similarly treated. 

The Nile rises near the Equator, and flows from a tropical to- 
ward a temperate zone. This characteristic differentiates it from 
most of the other large rivers of the world. Its floods arise from 
tropical storms during the early winter months, which reach its 
mouth early in the spring. It therefore deposits its silt on the land 
and subsides before the agriculturist is prepared to plant his crops. 
In fact, as there is little rain in the Nile Valley, it is impossible foi 
the crop to grow until the river overflows. 

The conditions on the Mississippi are the reverse. Its source^ 
are in the ice-bound North, and it flows toward the Tropics instead 
of away from them. The snows at some of its sources are beginning 
to melt when the floods of the Nile have reached the sea. Boun- 
teous rains occur in the lower valley, and the crops are therefore 
well advanced before the flood arrives. The floods of the Nile pre- 
pare the land for the farmer, while those of the Mississippi destro> 
the crops he has planted. 

An occasional flood from the Cumberland and Tennessee Rivers 
may flow down the river and subside in time to allow planting after 
it has passed, but the usual flood from the Ohio River, and any 
flood from the Missouri or upper Mississippi Rivers arrives so late 
that it is impracticable to raise cotton or sugar cane after it subsides. 

As Judge Taylor has observed, if the river was allowed to dis- 
perse its waters freely over the whole alluvial plain, the overflow 
would be shallow, and low mounds would suffice for refuge during 
floods where the inhabitants could wait in safety for the waters to 
subside. 

Men have lived and could live again under such conditions, but 
not comfortably, according to modern ideas. Such abandonment of 
all attempts at control of the river would leave it free to work its 
own will on its banks. It would wander hither and thither around 
sand bars which it had built from material taken from its caving 
banks and which it would be unable to remove. It would behave 
as it did in the ages when it was building the alluvial valley. The 
same law of sedimentary deposit which obtained then would be 
present and controlling. A narrow margin of land adjacent to the 
overflow would be built up, beyond which would stretch interminable 
swamps filled with water. No intelligent man can entertain seriously 
such a proposal as this. 

RT; 



REI^ORESTATION-. 


Judging from my correspondence, it would appear that there 
exists in the public mind an impression that the prime cause of 
floods in this country has been the destruction of the forests, and 
that the surest way to prevent them is by reforestation. The sub- 
ject of the influence of forests on stream flow is not unknown to the 
river engineer. It has been extensively discussed both by European 
and American engineers since Gustav Wex, imperial and ministerial 
counselor and engineer of the improvement of the Danube River at 
Vienna, in 1873, submitted a series of papers on the decrease of 
water in springs, creeks, and rivers, which were translated into 
English by the late Gen. Weitzel, of the Corps of Engineers. 

There is a great diversity of opinion on the subject, some main- 
taining that the cutting off of forests will ultimately convert Europe 
into a Numidian desert, while others claim that a moderate cutting 
of the forests even increases the rainfall. Whatever may be the 
theoretical principles involved, their practical application to the lower 
Mississippi River is fraught with great difficulty. 

When a country acquires a population of nearly 100,000,000 
people, the forest primeval which existed when it was first settled 
has to disappear. It is all very well to bemoan the fact that if the 
black walnut which once covered the State of Ohio had not been 
destroyed and was sold as lumber at the present market rates it 
would equal the assessed valuation of the property of the State, but 
there have now been created the cities of Cleveland and Cincinnati, 
whose people cannot live on black walnuts alone, but require grain 
and meat. The black walnut of Ohio has gone never to return, and 
it is the same in other sections. The fertile lands will not be taken 
away from the farmer. They are too valuable for raising potatoes 
and hogs. Only the poorer soils can be used for forest culture, 
and only a limited reforestation then is possible. It is therefore 
ridiculous to expect any better results in reference to floods from 
reforestation than existed before the forests were destroyed. While 
our official gauge records do not in general extend back much more 
than 40 years, yet on several of the western rivers we have records 
of the heights of floods extending over a century. Thus at St. 
Louis there is a flood recorded in 1844, having a height of 41 feet 
on the gauge. The next highest flood, in 1785, was over 40 feet. 
At Cincinnati in 1832 there was one of G4 feet. It is needless to 
explain to this audience that a flood of such heights in either the 
Ohio or upper Mississippi would mean ruin to the plantations below 
Cairo if there were no levees to protect them. 

It is, however, argued by some that with reforestation if the 
floods occasionally were high they would not be as frequent. Again 
let us search the records of the past. It is hopeless by reforestation 
to expect to reproduce the forest growth that existed at the close 
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of the Civil War. Yet from 1857 to 1867 was a most remarkable 
series of great floods, occurring as frequently as any that have been 
recorded since that time. 


RESERVOIRS. 

Next to reforestation, reservoirs as a means of controlling floods 
appears to have the most advocates. The reservoir theory is par- 
ticularly attractive, as we have before us in the Great Lakes a prac- 
tical illustration of flood restraint by means of natural reservoirs. 
Reservoir control of the Mississippi River was discussed by Hum- 
phreys and Abbot in 1858, and on the upper Mississippi the Corps of 
Engineers has constructed the largest system of reservoirs for regu- 
lating rivers that has been built in any country, having nearly twice 
the capacity of those proposed by the Pittsburgh flood commission 
for controlling floods at Pittsburgh. These reservoirs have been 
most successful, not only for increasing the low-water discharge of 
the Mississippi River above St. Paul, the purpose for which they were 
constructed, but also for reducing floods in that portion of the river. 

There is therefore nothing novel to the river engineer in the pro- 
position to control rivers by reservoirs. We have not only studied 
its advantages, but we know its limitations. Conditions are ex- 
tremely favorable for reservoir construction at the headwaters of the 
Mississippi, but while. they materially increase the low-water dis- 
charge at St. Paul and markedly reduce flood heights, yet 100 miles 
farther down the river it is impossible to detect their influence during 
either high or low water. 

A reservoir must be close to the locality to be benefited or its 
value rapidly diminishes, and this is a serious trouble with any 
project for regulating the lower Mississippi by reservoirs. 

The material which is eroded from our hills is carried down by 
our rivers and deposited during floods on the lowlands of the lower 
reaches, making them the richest agricultural portions of our coun- 
try. They become highly cultivated, buildings and fences are con- 
structed, towns spring up and are connected by highways and rail- 
roads. Railroad wrecking is a rather popular amusement at present, 
so I omit their relocation from the discussion ; but the engineer had 
better beware of that horny-handed son of toil, the American farmer. 
He is not going to consent to be driven from the rich alluvial valley 
to the less fertile hills, and is going to protest most vigorously against 
structures which will cover his fields with water from 150 to 200 feet 
deep. As he has votes, it is going to be necessary to listen to him, and 
the dams must be moved back to the mountain streams where land 
is of little value. This renders necessary the construction of the 
reservoirs to control the Ohio River on the upper branches of the 
Allegheny, Monongahela, and other tributaries, over 1,000 miles 
from its mouth. Those on the upper Mississippi will also be about 
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1 000 miles from Cairo, and those on the Missouri over 2,000. These 
are too great distances for the proper regulation of any stream. 
Moreover, such a project leaves too large a proportion of the water- 
shed unprotected to bs . effective. In fact, the flood of 1912 was 
caused by rains in that portion of the valley which would be without 
reservoirs. It was not the melting snow at the sources, but rains 
in midstream areas that created the damage. Neither at Cincinnati, 
St. Louis, Chattanooga, or Nashville were flood heights excessive. 

I have recently been appointed a member of a board to investi- 
gate the use of reservoirs to protect the city of Pittsburgh from 
overflow. The Pittsburgh flood commission has a carefully prepared 
project which proposes to store in 17 reservoirs 59,000,000,000 cubic 
feet of water at an estimated cost of about $21,000,000, which I con- 
sider very reasonable. Fifty-nine thousand million is a pretty large 
looking figure, but I made a little computation to see what it meant 
when translated into a unit applicable to the Mississippi River, and 
found that during less than seven hours 69,000,000,000 cubic feet of 
water flowed by the latitude of Red River at the crest of the recent 
flood, and, based on the estimate of the flood commission, it would 
therefore require over $73,000,000 to build reservoirs that would hold 
the water that passed down the river in one day. The cost of 
storing one day's flow is ample for all the levee construction required 
on the river, while its reliance is placed on reservoirs, provision must 
also be made for the other 48 days the river was above a bank-full 
stage. 

CUT-OFFS. 

Another favorite method suggested for reducing flood licights 
is by means of cut-offs. The Mississippi River Commission in num- 
erous reports has called attention to the injury which would result 
from cut-offs, the increased caving which is caused lhere1)y, and the 
damage to navigation during low water. These may he thought bv 
some theoretical considerations. T desire to invite attention to the 
fact that cut-offs have been repeatedly tried in Euro])e as a means of 
reducing floods, but always with disastrous results, fldie most noted 
example is the river Theiss in Hungary. 

This river originally had a very gentle slope, about eciual to that 
of the Illinois River below La vSalle. It was leveed with tlie same 
results which always obtain when rivers are conflned — the lieiglits of 
its flood increased. It was then pro])osed to sliorten the river by 
cutting off the bends and thus giving it a deei)er slope, 'flic project 
was carried out, but tlic first great flood that occurred after the work 
was completed rushed^ through tiic improved section mueh faster 
than the lower part of the river could carry it off. Idood lieitdits 
were lowered, to be sure, at the u])pcr end, hut o irrespondingly 
increased at the lower, and in IS7J) the town of Szegedin was de- 
stroyed by the flood. 



At the Canal de Miribel on the Rhone a similar method was 
tried, with similar results. At the upper end of the reach both the 
high water and the low water planes were lowered, with great dam- 
age to the low-water navigation, while at the lower end they were 
raised, producing increased flood heights and also injury to the 
low-water channel. A cut-off affords relief at one locality, but at 
the expense of another. 


outlets. 

Outlets have been suggested as another means of relief, and the 
Mississippi River Commission has frequently discussed the inad- 
visability of outlets and waste weirs as a means of lowering flood 
heights. I differ with some of my conferees on this subject, but 
rather in the line of argument than in results. Where the river has 
depths exceeding 100 feet, as in the vicinity of New Orleans, I am 
of the opinion we could afford to permit a moderate diminution of 
river depths if thereby we could obtain a material reduction of levee 
heights. I also believe that the effect of outlets in reducing flood 
heights is not as great as is popularly supposed. The last flood, 
however, clearly demonstrated that wherever there was a large cre- 
vasse, which is but another name for an outlet, the river ceased 
to rise. Such outlets were not entirely satisfactory to the planter 
whose land was behind them. And another lesson to be derived from 
this flood is that if you are going to reduce flood heights by this 
means, you must also control your outlet, i. e., it will require a levee 
system of the same height as that of the main river,, and the amount 
that is saved in the height of the levee line will not compensate for 
the extra length it is necessary to construct and maintain. 

Another serious objection to an outlet is the difficulty in regu- 
lating the velocity with which the water will flow through it at vary- 
ing heights of the main stream. If it is sO' constructed that it will 
discharge at a greater velocity than the river itself, there is danger of 
its enlargement to such an extent as to divert the greater part of the 
flow downi it, and transfer the main stream itself into an outlet; and 
if, on the other hand, it discharges at a lower velocity, it will tend 
to fill with sediment. 


THE EEFECT OE LEvEES ON RIVER BED. 


There is considerable confusion in the public mind in reference 
to the effect of levees on the river bed, some believing that they 
cause the bed to scour out, while others are equally as positive they 
cause the river bed to rise. 

The motion of sediment in a silt-bearing stream is not clearly 
understood, even by many engineers who write on river hydraulics. 

In such a stream there are certain sections called pools, which 
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are usually found in the bends. These are separated by shallower 
sections which are called bars. 

When the river is low the velocity with which the water flows 
through the pools is less than that with which it flows over the bars, 
and there is a tendency for the channel over the bars to scour out and 
the material eroded to be deposited in the pool below. As a river 
rises the velocity in the pools increases more rapidly than on the bars, 
and a period soon occurs when there is a greater scour in the pools 
than on the bars, so that the bars begin to rise and the pools to deepen. 
When the river falls the velocities in the pools decrease more rapidly 
than on the bars, and there is a reversal of the process— the bars 
deepening and the pools filling up. This action is modified by a 
movement of sand waves down the river and by a centrifugal force 
which results from the piling up of water in the bends, but it occurs 
in all alluvial streams which flow with sufficient velocity to scour 
their beds, whether they are leveed or not. Levees may, to a certain 
extent, intensify this action, but they will not materially change it. 

With such constant mutations the only way to determine whether 
the river bed is rising or being scoured out is by comparing corre- 
sponding low waters with each other, or corresponding high waters. 

Several hundred years ago a French traveler visited Italy, and 
on his return reported that levees had raised the bed of the Poe 
River. His statement was carefully investigated and found to be 
untrue, but, like Wex's assertion that the cutting of forests has in- 
jured river beds, it has traveled over the whole world where rivers 
have been improved, and vexed the engineer in charge of their im- 
provement. 

The French engineers have made careful investigations of the 
leveed rivers of France and found no evidence of such action. The 
Germans have studied the Rhine and the Austrians the rivers of 
Austro-Iiungary and failed to detect it. The Mississippi River Com- 
mission has made similar observations of the Mississi|)]u River and 
found more evidences of a scour than of a (ill. In no case has it 
been observed that the effect of levees to raise the river bed was more 
than a few tenths of a foot in a hundred years, and may ])e termed a 
geological effect resulting from the lengthening of the river as it de- 
posits its silt at its mouth. The assertion is now admitted to he false 
on the main rivers of all civilized countries which are ca])ahle of l)e- 
ing studied, but it is still claimed that it is true in Chna and |a])an. 

I recently visited Ja])an and had an opiK)rtunitv lo further investigate 
the subject. On the larger rivers, like the ( )saka, there were no evi- 
dences of any such action, l)Ut in mountain streams which (low down 
steep hillsides and suddenly change their slope when they pass 
through plains, as is the case witli a number of streams which enij)tv 
into Lake Biwa, the upper portions of the streams have been scoured 
out, forming deep gullies, and the material thus eroded deposited at 
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the foot of the hills. The same conditions exist on the mountain 
streams which empty into the Mississippi that are not leveed, but 
the eroded material has an opportunity to spread over a greater area 
at the foot of the hills and is therefore not as perceptible. 

My own view of the effect of levees on stream flow is that they 
tend to remove irregularities and make the slope more uniform. If 
a cutt-off should occur, disturbing the river^s regimen, they would 
tend to cause the river to return more quickly to its normal slope, 
raising those bars which had been unduly lowered and scouring out 
those which were abnormally high. They should also, to a certain 
extent, enlarge the river section, but at a rate so low that it would 
be a question of practical importance to those who will inhabit the 
valley in the twenty-fifth century, rather than those who are tilling it 
today. 

n^vEK HEIGHTS. 

While there is no evidence that the bed of the Mississippi River 
has risen from levee construction, it is apparent that flood heights 
have greatly increased in the last 20 years. 

When the Mississippi River Commission was formed there ex- 
isted two schools of engineers — one that believed if the river were 
leveed it would scour out so that a large increase in flood heights 
would not occur ; the other that there would be little enlargement of 
the river section, and that flood heights should be computed with- 
out regard thereto. 

There was considerable discussion of those propositions, both 
by the commission and the general public, and the general public was 
very strongly opposed to the theory that high levees were necessary. 

I take the liberty of recalling that about 20 years ago I sub- 
mitted a paper to prove that if the St. Francis Basin were leveed a 
flood like that of 1882 would attain a height at Helena of at least 54 
feet. I was forthwith charged with being an enemy of the levee 
system. A state of the public mind existed similar to that which 
arose in Louisiana at the commencement of the recent flood, when I 
intimated that there was danger to the levees of that State. I do not 
recall that any demands were made for my removal, but it was sug- 
gested to the commission that investigations by subordinate officers 
be discouraged. 

Under these conditions it was necessary for the commission to 
establish a grade line for levee construction, and they announced a 
provisional grade, which was neither as low as many persons con- 
sidered ample, nor as high as others thought necessary. This grade 
was generally accepted as a line tO' build to, the ultimate grade to 
which levees were to be constructed to be afterwards determined by 
observation. 

This was a most happy solution of the problem, as was forcibly 
demonstrated during the last flood, during which less than 1 per 

I4S 



t of the length of ' the levee line was destroyed. The engineer 
>t always bear in mind that he must make the best use that 
ossible of the funds with which he is entrusted. If the ultimate 
le line which this flood shows is necessary had been adopted, it 
rue that many miles of levee would have been held with com- 
itively little effort, as was the case in the upper Yazoo district, 
to attain such a result the funds which would have been expended 
:onstructing them would have been taken from the remainder 
he levee line, which would have been necessarily weakened there- 
and crevasses would therefore have been much more frequent. 
In fact, if it could be predicted that the next great flood would 
similar to the last, even a somewhat lower provisional grade 
would be desirable in certain portions of the river, as 586 miles 
evees have not been constructed to this grade, and some 53,000,- 
cubic yards must be placed in them to create the cross section 
ch has been adopted by the commission. But no two floods are 
lar. The grade line established by this flood will be subject to 
erial changes, arising from variations in the discharge of the 
ite, Arkansas, and Red Rivers, or even from local rains. 

There is appended a table which gives the heights attained by 
river at various localities during the last flood, the previous 
lest waters, the provisional levee grade, and the estimated high 
IT during the flood of 1912 if no crevasses had occurred. It 
surprise many to learn that at none of the stations in the table 
flood of 1912 reached a height equal to that of the provisional 
le line, nor did a crevasse occur in any levee that was built to 
D^rade and given the cross section established by the commission, 
pt possibly at Hymela. 

If the recommendatons of the commission, made some 15 years 
had been carried out, this disaster, to a large extent, would have 
averted. I do not mean to imply by this statement that the 
isional grade adopted by the commission is the ultimate grade 
hich levees should be constructed ; in fact, they must ultimately 
luilt at least from 2 to 3 feet higher; but that if the provi- 
il grade and cross-section had existed throughout the valley, 
'ever the flood attained a height greater than the provisional 
e, there would have been a good fighting chance to hold the 
:s by topping, while with defective foundations and weak see- 
the battle was lost before the river could attain that height. 

As a result of this flood the commission does not recommend 
nimediate change in its provisional grade ; on the contrary, it is 
le opinion that the first work to be done is to strengthen the 
Jations wherever any weakness has been observed, then to bring 
action to standard dimensions. When the levee line is uniformly 
:cted to the provisional grade, its further enlargement will be 
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advisable. Excessive strength in one locality with the necessary 
undue weakness' at others should be avoided. 

CAVING BANKS. 

While about 2,500,000 cubic yards of the levee line were de- 
stroyed by crevasses during the last flood, over 4,300,000 cubic yards 
had to be abandoned during the past year on account of caving 
banks. The loss from crevasses is considered a national calamity, 
while that from caving banks is scarcely noticed. But I desire to 
particularly invite attention to the drain upon the community this cav- 
ing of levees into the river has become. It requires an expenditure 
of nearly $1,000,000 annually to replace them. The Mississippi River 
Commission appreciates the relief that Congress has afforded them by 
its proviso that $4,000,000 of the $6,000,000 appropriated by the last 
rivers and harbors bill must be expended on levees. It precludes the 
use of any funds for the protection of city parks or even city fronts. 
But there is a danger from too close a limitation of the powers of the 
commission. It frequently is cheaper to construct a bank revetment 
than to rebuild a levee which is caving into the river. I apprehend 
that under the present act several hundred thousand dollars will be 
wasted. Because of its limitations levees must be constructed where 
bank revetments are more desirable. 


FOUNDATIONS. 

The advice which the commission has received on the use of con- 
crete, steel piles, triple-lap sheet piling, and other patent inventions, 
for levee construction, would fill a large volume. I will not detain 
you with a discussion of these devices further than ta state that we 
are convinced from the results of the late flood that greater care 
must be exercised in securing the levee foundations, but whether 
this result will be attained by an enlarged muck ditch, a wall of con- 
crete or sheet piling, or other means, is dependent so much on local 
conditions that no general plan can at present be formulated. 


CONCLUSION. 

The flood of 1912 afliords no argument for the abandonment of 
levee construction. It has simply attained the height which Gen. 
Comstock and Maj. Starling predicted the flood of 1882 would have 
attained if the river had then been confined. It has cleared the at- 
mosphere of certain false theories, and we can now resume opera- 
tions with a definite knowledge of the problem before us. We are 
passing through the same experience European nations have had. 
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2vees have been tested for ages and have proved uniformly suc- 
ssful when built of adequate dimensions. During the progress of 
nstruction there were disasters on foreign rivers as well as in the 
nited States. No other method of relief from floods has been 
ccessfully applied to large streams. 

Originality is a very desirable quality in an engineer, but there is 
nger of confusing originality and ignorance. When a proposition 
th which he is unfamiliar is presented to him it is his duty to follow 
e instructions placed at some railway crossings, to stop, look, and 
ten. He should investigate what has been done in the past, and 
ek to discover if there is no precedent for his action. 

It was said several thousand years ago that there is nothing new 
ider the sun. The saying is true to-day. To adopt a project, even 
ough popular, that has been tried, found wanting, and rejected by 
ir forefathers, is not progress, but retrogression. 


Table of gauge readings of flood heights and provisional grades, Mississippi River, Cairo to Fort Jackson. 
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THE PROBLEM OF THE MISSISSIPPI RIVER. 

Editorial Scientific America/n, February 1913^ 

The great flood of the Mississippi River of last year— the largest 
in recorded history— when the levees were overtopped or carried 
away bodily, and vast areas of the valley were inundated, has created 
a doubt in the minds of the public as to whether the method of con- 
trol by revetment and construction of levees was not a failure. This 
doubt has been freely expressed in the many letters which have been 
published during the past year in the columns of the Scientific 
American. We have made no comment upon these letters, many of 
which suggested alternative and supposedly better plans for the con- 
trol of the river, and our silence has been due to the fact that we were 
making a study of the problem from every possible source of informa- 
tion, with a view to determining for ourselves whether the present 
plans for the control of the river, or some other, were the best to 
apply in grappling with and controlling this stupendous problem. 

We have come to the conclusion that the present plan of the 
Army Engineers of protecting the banks of the river by revetment 
and raising the banks by artificial levees to a sufficient height to pre- 
vent overflow is not only the best way to control the river, but the 
only way. 

If it be asked whether the disastrous inundation of last year does 
not spell failure, we answer emphatically, ‘"No.” The inundation 
occurred, not because the plan was faulty, but because it was incom- 
plete. It was also due to the fact that the existing levees were built 
only to a sufficient elevation to control the highest lloocl on record, 
which the flood of last year greatly exceeded — the maximum flow 
reaching the enormous total of 2,300,000 feet per second, or 12 times 
the amount of water that passes over Niagara Falls. 

The trouble with the Mississippi work is not that the plans arc 
wrong, but that they have been carried out pieceineal, and in a some- 
what happy-go-lucky manner. The Nation should ai)plv to this 
great work the lesson which it has learned at Panama. A new grade 
line for the summit of the levees should be established, said line heing 
well above the height reached by the flood of last year; a hFeral 
estimate should be made of the total cost of building these levees 
and of protecting the adjacent banks of the river throughout the 
whole length of the levees with revetments; an estimate should he 
made of the largest annual api)roi)riation of nionev that could be 
efficiently expended by the largest force that could' l)e concentrated 
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upon the work; and finally the execution of the work should be 
placed entirely in the hands of the Army Engineers with a Col. 
Goethals in supreme and unhampered control. 

Such an estimate of the total cost of a completely leveed and 
revetted Mississippi River has been made by the Army engineers un- 
der the Mississippi River Commission. The total expenditure would 
be about $70,000,000 for the levee work and about $90,000,000 for 
the revetment. 

Is complete control of the Mississippi River and the absolute pre- 
vention of disastrous floods worth the expenditure of $160,000,000 ? 
The Scientific American is decidedly of the opinion that the money 
would be well spent. In the first place, the completion of this work 
would afford protection to 29,000 square miles of land. The in- 
creased value of the land, due to protection, is shown by a statement 
of Col. Townsend, president of the Mississippi River Commission, 
who has recently testified before the Committee on Rivers and Har- 
bors in the House of Representatives that 20 years ago, when he was 
first stationed in the St. Francis Basin, land in that vicinity could be 
bought for a dollar or two an acre, whereas to-day it is worth any- 
where from $20 to $50 and even $100 an acre. Furthermore, there 
is the humanitarian consideration that this work would prevent the 
great loss of life and destruction of property which occurs when the 
river breaks loose. And, finally, there is the consideration that the 
completion of this task will constitute a great national work of engi- 
neering comparable, in its magnitude and beneficent results, with 
the execution of the Panama Canal. 

We will now proceed to discuss the criticisms of the present plan 
and the suggestions of alternative schemes of control which have 
been made in the many letters referred to above. It has been stated 
that the whole principle of levee building is wrong; and this for the 
reason that the matter brought down in suspension is deposited along 
the bed of the river, which is continually being raised, that this ne- 
cessitates a raising of the levees, which must go on indefinitely. As 
a matter of fact, what takes |flace is this: When the floods come 
down, the deep pools are scoured out and the material is deposited 
on the shoals farther down the river, causing a temporary raising of 
the bottom at these points. As the river falls, the action is reversed, 
the bars are scoured out, and the sand is deposited in the next pool. 
Careful surveys for several decades show that not only has there 
been no raising of the river bed, but the cross section of the river 
has slightly increased. 

As to the proposal to control the Mississippi by building vast 
reservoirs near the headwaters of the river and its tributaries, it may 
be said at once that the magnitude and cost of such reservoirs and the 
enormous areas of land that would have to be condemned, render 
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such a scheme impracticable. Its advocates have failed to realize 
the stupendous magnitude of a problem which involves the control of 
flood waters that sweep down the Mississippi River at the rate of 
2,300,000,000 cubic feet per second. Testifying on the point, Col. 
Townsend said before the House Committee : 'Tf you were to destroy 
the whole State of Minnesota — that is, stop every bit of water flowing 
over it — it would not have made a difference of three-tenths of a foot 
in the height of the last flood at Cairo.’' Again, if, as has been sug- 
gested, the St. Francis Basin were converted into a stomge reservoir 
and the floods were thereby reduced 3 or 4 feet in height, it would 
be necessary to sacrifice no less than 7,000 square miles of country, 
or the area of a good-sized State. 

Another favorite scheme contemplates the diversion of the Mis- 
sissippi or of a large portion of its flood waters, by means of sub 
channels, or “canals,” excavated on one side or the other of the river. 
This suggestion also fails to appreciate the magnitude of the problem. 
If such channels were to be cut, they would have to be leveed in ex- 
actly the same way as the river which they were intended to relieve. 
To produce any serious diminution in the height of a river that was 
passing down 2,300,000,000 cubic feet of water per second, it would 
be necessary to divert from 400,000 to 600,000 feet per second ; which 
means that an artificial river would have to be excavated and leveed 
whose flow would be from two to three times as great as the whole 
flow of the Niagara River. 

The proposition to straighten out the river by cutting through the 
bends is impracticable for the reason that while the more rapid flow 
would relieve the flood in the districts thus affected, this relief would 
be obtained at the expense of the districts lower down the river. The 
swifter current of the flood water, due to the shorter course, would 
necessitate a corresponding increase in the height of the levees in the 
lower sections of the valley. 

As to the important question of financing the work, the simplest 
and most effective plan, of course, would be to do with regard to the 
Mississippi as we have done at Panama — make it a national [)roblem 
and provide the whole cost from the National Treasury. Hitherto 
the Government has put up so much money ; so much has been con- 
tributed by the local levee boards ; and in one case, at least, the State 
has made appropriations. It is not surprising to learn that Col. 
Townsend designates such conditions as amounting to practically 
“an absence of system.” Says he: “We have just simply been 
waiting, each one doing the best he could— the levee boards have been 
doing their work, and the district engineers have been doing what- 
ever they could with their funds, and it has been a happv-eo-luckv 
method of business.” 
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We believe that the most satisfactory way of financing the pro- 
ject would be for Congress to treat the improvement of America's 
greatest river as a national undertaking, make the necessary appro- 
priations, abolish the system of individual boards, and place the exe- 
cution of the work under the one-man control of the Army. Next 
to this the best plan would be one of joint Federal and State appro- 
priations, in proportions to be determined by the local advantages 
secured; with the physical design and execution of the work in- 
trusted to the Corps of Engineers of the Army, working under the 
absolute control of an Army ofRcer of proved executive ability. 

In another year the Panama Canal will be completed. Why not 
move Col. Goethals with his admirable staff and perfectly working 
system from the Isthmus of Panama to the Mississippi Valley? 


APPENDIX B. 


ELEMENTS OF FLOOD CONTROL. 

Address Delivered by Col. C. McD. Townsend, Corps of Bngineers, 
United States Army, and President Mississippi River 
Commission, Before Drainage Congress at 
St. Louis, Mo. 

Mr. Prissident and Gr^NTD^Mr^N: The subject of land drainage 
is intimately associated with that of river improvement. The culti- 
vation of the soil largely increases the amount of sediment entering 
our streams ; the direction of the furrow markedly affects the amount 
of rain water that flows from its surface, and every ditch or subsur- 
face drain promotes a more rapid flow into our rivers during floods 
and possibly affects their discharge during low water. On the other 
hand, no satisfactory system of land drainage can be accomplished 
in a country subject to periodic overflow by river floods. In the 
Mississippi Valley protection from floods is absolutely required be- 
fore any regular system of drainage can be inaugurated. The over- 
flow is so great and the amount of sediment carried by the river so 
large that the drains would be annually destroyed or filled. The 
floods not only insure the destruction of any crops that might be 
planted, but also usually occur at such times as to prevent the harvest- 
ing of a second crop the same year. A discussion of the means of 
preventing floods in the Mississippi Valley is therefore particularly 
appropriate at this meeting. In a paper read before a levee conven- 
tion in Memphis last September I briefly discussed the various means 
of flood control which had been suggested to the Mississippi River 
Commission. Now I propose to confine my remarks to the three 
methods in which the public appears most interested, i. c., refores- 
tation, reservoirs, and levees. 


SOURCES or i'rx)oi)S. 

Before entering upon such a discussion it is desirable to have a 
clear conception of the sources from which floods arise. 

As you will recall, tlie greater Mississippi \hallcy is bounded on 
the east by the Appalachian chain and on the west by the Rock}' 
Mountains. I'liese mountain ranges exert a great influence on its 
floods. The winds blowing from an easterly direction deposit most 
of the moisture they absorb from the Atlantic Ocean on the eastern 
slope of the Alleghenies, and therefore cause little rain in the Mis- 
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sissippi Valley; the Rocky Mountains intercept the moisture from 
the Pacific Ocean. While showers occur from winds blowing over 
the Great Lakes, the original source of the floods of the Mississippi 
is to be sought in the Gulf of Mexico. 

our floods come: from. 

During the winter and spring the land of the Mississippi Val- 
ley, no matter what its soil or the nature of its covering, is coaler 
than the waters of the Gulf, and a southerly wind, becoming sat- 
urated with moisture as it passes over the water, will precipitate 
that moisture on the land in copious rains, or in snow when the tem- 
perature is sufficiently low. A wind from the southwest sweeps up 
the Ohio Valley, one from the south carries moisture to the upper 
Mississippi, one from the southeast to the valleys of the Arkansas 
and the Missouri, but in all cases there is a tendency for the greatest 
rainfall to occur near the coast, and gradually to decrease as the 
wind currents travel inland. Thus the average annual rainfall at 
New Orleans is 60 inches, at Memphis 52 inches, at Cincinnati 42 
inches, at Pittsburgh 36 inches, and at St. Louis 40 inches. At the 
headwaters of the upper Mississippi it is but 25 inches, and at the 
headwaters of the Missouri but 13 inches. Though floods do not 
arise from mean conditions, but from exceptional rainfall, when 6 
to 10 inches fall in a week, these figures are good indices of flood 
volumes, as we find from observation by the Geological Survey at 
Williston, N. Dak., that the flood discharge of the upper reaches of 
the Missouri is about 1 second-foot per square mile of drainage 
area ; measurements at St. Paul give an extreme flood discharge for 
the upper Mississippi of slightly over 2 second-feet per square mile. 
In the Ohio it is about 6 second-feet, and in the Ouachita, St. Fran- 
cis, and Yazoo Rivers from 8 to 10. 

From the above it will be seen that the rainfall is very unequally 
distributed over the Mississippi Valley, being least at the upper 
sources of the tributaries and rapidly increasing as you approach 
the main stream, though an exception is to be noted in the southern 
tributaries of the Ohio, whose sources are nearer the Gulf than are 
their outlets. 

The maximum discharge of the upper Mississippi River is esti- 
mated at 450,000 second-feet; the Missouri, 900,000; the Ohio, 1,- 
400,000; the Arkansas, 450,000; and the Red, 220,000. There is 
also a large discharge from the Yazoo, St. Francis, White, Tensas, 
and Ouachita Rivers. The maximum discharge of the Mississippi 
during the flood of 1912 was about 2,000,000 second-feet at Cairo 
and 2,300,000 at the mouth of Red River. It overflows its natural 
banks when the flow exceeds 1,000,000 second-feet. 

While the influence of forests on stream flow has received little 
attention in this country until recently, the scientists of Europe have 
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discussed the subject pro and con during the past 40 years. It is 
generally accepted by both sides that the leaves falling from forest 
trees as they decay form a humus which has a large capacity to 
absorb water, and that when the forests are felled this humus is 
seriously injured by forest fires. It is also admitted that snow is 
more rapidly melted when it is exposed to the direct rays of the sun 
in an open field than when sheltered from such action in a forest. 
In fact, it has been found by the United States Forestry Service 
from experiments recently made in the White Mountains that the 
flow from cleared fields under such conditions is about twice that 
from forests. The forest advocates claim that this is^ sufficient 
proof that forests absorb water during flood periods which perco- 
lates through the ground and flows from springs later in the season, 
thus reducing flood heights and increasing the low water flow of 
rivers. Its opponents do not admit that the problem* is thus easily 
solved. They claim that floods do not arise from the melting of 
snows by the direct action of the sun; that this process is so slow 
that the water which flows off would not raise a river to mid-stage ; 
that floods occur when on a layer of snow there falls a copious sup- 
ply of rain, and both the rain and melted snow enter the stream 
simultaneously; and that under such conditions the forest, instead 
of being beneficial, is injurious. On cleared land the wind tends to 
blow the snow from the ridges and piles it in immense masses in 
the ravines, while in the forests the snow is uniformly distributed. 
A few days of sunshine dries out the ridges in the open field and 
melts sufficient snow in the forest to saturate with water the under- 
lying humus. 

If a heavy rainfall then occurs the forest humus, being sat- 
urated, can absorb no more water, and the combined rain and snow 
of the forest flows into the streams, while in the cleared land, the 
ridges having dried out, absorb a large portion of the rainfall, and 
the snowdrifts expose a much smaller surface to the action of rain. 
Moreover, during periods of great drought the forest humus and 
long deep tree roots also absorb more water than grass and farm 
crops, and retard the run-off at a time when it is most needed for 
low water navigation. They therefore maintain that a forest is a 
fair-weather friend of some use in regulating the mid-streams of a 
river, but an utter failure when most needed ; that is, during ex- 
treme floods or extreme low water. While T consider this discus- 
sion valuable my objections to reforestation arc not based solely on a 
scholastic argument. 


TiMK TO Rr:roRi<:sT, 

It requires from 20 to 50 years to produce a good forest growth, 
and over a century for the leaves of that forest to decay in sufficient 



quantities to produce the humus which will be satisfactory as an 
absorbent of rainfall. We can not afford to delay the drainage of 
the Mississippi Valley even to produce the forest growth without 
taking intO' consideration the time required for the humus to form. 
We are more vitally interested in the height that the river will 
attain in the next few weeks than in what will occur in the year 2013. 

It is also pertinent to this discussion to determine what would 
be the extent of the forest reservation which would be required to 
reduce the flood heights on the Mississippi River a given amount. 
To solve this problem it is necessary to make certain assumptions, 
and for purposes of argument we will take it for granted that re- 
forestation will reduce the flood discharge of a stream one-half. 
The Mississippi flood of 1912 attained the greatest height of any 
then recorded at all gauge stations except at Vicksburg. That of 
January and February, 1913, while 5 feet lower at Cairo, was the 
next highest flood at Memphis and for a considerable distance along 
the river. We will endeavor by reforestation to reduce the flood of 
1912 to the heights attained in the winter of 1913. For this pur- 
pose it will be necessary to reduce the maximum discharge of the 
river 500,000 second-feet. It will also be necessary to distribute 
this reduction among the tributaries, reducing the maximum dis- 
charge of the Missouri River from 900,000 to 700,000 second-feet, 
that of the upper Mississippi from 450,000 to 350,000, and that of 
the Ohio River form 1,400,000 to 1,200,000. 

As stated in the introductory remarks, the flood discharge of 
the Missouri River at its headwaters is about 1 cubic foot per second 
per square mile of drainage area, and if the reduction in discharge 
of one-half is to be secured by reforestation 2 square miles of forests 
would be necessary for every second-foot of reduction of flood dis- 
charge, or 400,000 square miles of forests to reduce the discharge of 
the Missouri River 200,000 second feet. At the headwaters of the 
upper Mississippi the ratio of flood discharge to drainage area is 
about 2 second-feet per square mile. A reduction of this discharge 
by one-half would require a forest reservation of 100,000 square 
miles to reduce the floods of the upper Mississippi 100,000 second- 
feet. On the Ohio River the ratio is 0 to 1, and it would therefore 
require forests at the headwaters of the Ohio having an area of 
06,000 square miles to- reduce its flow 200,000 second-feet. In 
other words, to reduce the height of a flood at Memphis by reforesta- 
tion at the headwaters of the river from that of 1912 to the next 
highest on record would require a forest reservation of about 566, 
000 square miles, an area exceeding that of the portions of Montana 
and Wyoming drained by the Missouri River and the States of 
North and South Dakota, the portion of Minnesota drained by the 
upper Mississippi River, and the States of Iowa, Wisconsin, Illinois, 
and Indiana. But even such a forest reservation would afford only 
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partial protection, and large expenditures for levees would still be 
required. Under the above assumptions, to prevent any overflow 
by reforestation would necessitate a practical abandonment of the 
valley for agricultural purposes and the development of an exten- 
sive irrigation system to produce tree growth in arid regions of the 
West. 

It is therefore apparent that even under the most extravagant 
claims of forestry advocates reforestation as a means of reducing 
flood heights on the Mississippi River requires the conversion of too 
much farming land into a wilderness to be practicable. The waste 
land that can profitably be converted into forest reservations is too 
limited in area to produce an appreciable effect on the floods. 

RESERVOIRS. 

To have retained the Mississippi flood of 1912 within its banks 
would have required a reservoir in the vicinity of Cairo, 111., having 
an area of 7,000 square miles, slightly less than that of the State of 
New Jersey, and a depth of about 15 feet, assuming that it would 
be empty when the river attained a bank-full stage. If the site of 
such a reservoir was a plane surface, the quantity of material to be 
excavated in its construction would be over 100,000,000,000 cubic 
yards, and its estimated cost from fifty to one hundred million 
dollars. Such a volume of earth would build a levee line 7,000 miles 
long and over 150 feet high. 

Cairo is the logical location for a reservoir to regulate the dis- 
charge of the lower Mississippi. It will not only control the floods 
from the Ohio, but also the discharge from the Missouri and upper 
Mississippi. But if the reservoirs be transferred from the mouths 
of the tributaries to the headwaters, their capacity must be largely 
increased. No two floods have the same origin, unless they are re- 
ferred back to the Gulf of Mexico. I'lie wind blowcth where it 
listeth. If the prevailing winds in the early s])ring arc from the 
southwest, the southern trilnitaries of the Ohio furnish the crest of 
the year’s flood ; if more nearly from the south, reservoirs wall be re- 
quired on the streams of Ohio, Indiana, and Illinois ; a slight varying 
of the wind will produce a flood in the iii)per Mississi])])i, while if it 
blows from the southeast the principal sources of troul)le will be the 
Red, Arkansas, and Alissouri Rivers. To control the flow of every 
stream in the Mississippi Valley by reservoirs is a pretty large job, 
even for the United States Government, but that is what the control 
of the Mississippi during floods l)y reservoirs signifies. 

The advocates of tlic control of the floods of the Mississippi by 
reservoirs do not, liowevcr, have in mind any sncli radical control as 
is above indicated, dfliey limit the control to the headwaters of the 
various tributaries, and while every stream that flows in the valley 
may be considered a headwater of some tributary, 1 judge from the 
discussions of the reservoirs and their proposed emjiloyment for 
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power purposes, which requires a considerable height of dam, that 
by headwaters is meant the sources of the rivers in mountainous 
countries as distinguished from the more level plains, and, more 
specifically, the sources of the Missouri above the mouth of the 
Yellowstone, those of the upper Mississippi in the State of Minne- 
sota, and those of the Ohio in the Appalachian range. 

The flood which has been devastating the country affords data 
for determining the effect of such a system of reservoirs, and its 
lessons are the more valuable because no effort is necessary to re- 
freshen the memory. When, on April 2, the gauge at Cairo at- 
tained a height of 54 feet, there was flowing down the Mississippi 
River at least 2,000,000 cubic feet of water per second. It requires 
about 11 days for a flood wave to be transmitted the 966 miles be- 
tween Pittsburgh, Pa., and Cairo. On March 22 the Pittsburgh 
gauge read 5.3 feet, which is produced by a flow in the Ohio River 
at that locality of about 15,000 second-feet. In 10 days a flood 
travels the 858 miles between St. Paul, Minn., and Cairo. On March 
2 the reading of the St. Paul gauge was 0.5 foot, corresponding to a 
discharge of the Mississippi of about 2,500 second-feet. In 8 days 
the effect of a flood at St. Joseph, Mo., is felt at Cairo On March 
25 the gauge at St. Joseph read minus o.i foot, representing a dis- 
charge of the Missouri River of about 17,000 second-feet. If a 
system of reservoirs had been constructed which would have pre- 
vented all flow from the Alleghany, the Monongahela, the Missis- 
sippi above St. Paul, and the Missouri above St. Joseph, it would 
have reduced the 2,000,000 second-feet discharged by the Missis- 
sippi River at Cairo on x\pril 2 less than 35,000 second-feet. 

The water which passed Cairo on the 2d of April came prin- 
cipally from the White and Wabash and the lower tributaries of the 
Ohio, and after the water of these rivers started tO' subside the flood 
from Cincinnati, though increasing from 57 to 69 feet on the gauge, 
could increase flood heights at Cairo less than 1 foot. The flood of 
30 feet at Pittsburgh on March 28 produced its effect on the Cairo 
gauge on April S. It has prolonged the flood without increasing its 
height. 

The proposed system of reservoirs would have cost hundreds of 
millions of dollars and its effect on this year’s flood height of the 
lower Mississippi could not pos.sibly have exceeded 6 inches. 

Neither the rain nor snow which falls upon the mountainous 
portions of the Mississippi watershed has much effect upon the 
floods of the lower river. The principal source of the floods is the 
great alluvial plain between the mountains. As I have pointed out, 
excepting the southern tributaries of the Ohio, the rainfall is rela- 
tively slight at the upper sources of the tributaries and their maxi- 
mum flood discharge does not usually coincide with that of the mid- 
valley. 
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Great floods do not arise from average conditions, but from ex- 
ceptional variations such as are caused by a series of heavy rains 
rapidly succeeding one another. Each rainstorm starts down a 
stream a flood, the volume of which can be absorbed by a reservoir 
with comparatively little trouble, but if a second storm sweeps over 
the valley the reservoir, to be eifective, must be emptied or its ca- 
pacity doubled. To hold all the excess rainfall till low water would 
require reservoirs of enormous capacity. Economic considerations 
usually require that the reservoirs should be emptied as soon as the 
crest passes, in order to utilize the same space for a second rainfall ; 
so that while reducing the crest of a flood at a g'iven locality they 
necessarily prolong the period during which the river remains at a 
high stage. 

The water which is abstracted from the Gulf of Mexico is 
usually precipitated in the Mississippi Valley within a period of 2 
days. The return flow extends over a period of 2 or 3 months. 
The sum of the maximum discharges of the various tributaries of 
the Mississippi River is nearly 4,000,000 second-feet, while the 
greatest measured discharge of the river itself is about 2,300,000. 
This apparent discrepancy arises from the fact that the floods of the 
tributaries do not reach the Gulf at the same time. The crest of the 
Ohio River flood usually passes down the river in March or April, 
that of the Missouri in May or June. Moreover, the same law ap- 
plies to the tributaries of a tributary. The waters of the southern 
branches of the Ohio tend to discharge into that river before those 
in Ohio, Indiana, and Illinois. 

By the construction of reservoirs this beneficent law of nature 
is deranged. Instead of the crest of the flood of one stream passing 
down the river before that of another reaches it, two prolonged higli 
stages will obtain which will tend to synchronize and the resultant 
combination may be higher than either flood would have been l)y 
itself. 

A system of flood control designed to be satisfactory for one 
city may be most disastrous to another locality farther downstream. 
If a system of reservoirs had been in operation in the Allegheny 
and Monongahela Rivers during last January it would have pro- 
tected Pittsburgh from overflow and diminished the flood at Cin- 
cinnati when it was 50 feet on the gauge, but only to increase it 
when it attained a height of 00 feet. And this effect would liavc been 
propagated to the Gulf. 

Pittsburgh, moreover, would never consent to such a inanijnda- 
tion of reservoirs on the upper tributaries of the ( )hio as would 
insure the reduction of floods at Cincinnati or on the lower Missis- 
sippi. Source stream control on the Mississippi River and its tribu- 
taries would therefore soon reduce itself to the question of whose ox 
is to be gored. 
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While the use of forests or reservoirs as a means of flood con- 
trol is still in an experimental stage all over the world, the employ- 
ment of levees for this purpose has been tested for centuries. The 
Po, Rhine, Danube, Rhone, and other rivers of Europe have been 
successfully leveed. The laws governing the flow of water in a 
confined stream have been carefully studied and the construction of 
levees is just as susceptible of mathematical analysis as other engi- 
neering problems. There is an element of uncertainty in all the 
forces’ of nature. No one can say positively, for instance, that St. 
Louis may not at some future time experience an earthquake, or a 
cyclone of greater intensity than that which swept over the city in 
1896. There is also a possibility that there will be some combina- 
tion of meteorological conditions which will create a flood of greater 
volume than has heretofore occurred in any drainage area. But the 
height to which levees should be constructed is as susceptible of de- 
termination as the strains to be permitted in an office building due 
to wind pressure or the moving load allowable on a bridge. The 
city engineer solves a similar problem whenever he constructs a 
sewer to carry off the storm water from the city streets. 

Nor is there any evidence either that floods have been increas- 
ing in recent years due to the cutting off or forests or that the beds 
of our main rivers are rising as they are leveed. The effect of for- 
ests on rainfall in Europe have been carefully investigated by Profs. 
Schlichting and Hagen. The records at London, Paris, St. Peters- 
burg and other localities where the rain has been recorded for long 
periods fail to show any tendency to an increased fall in recent 
years. 

The meteorological records of the United States have not been 
maintained a sufficient length of time to be of much value in solving 
the 2 :)roblem. Such data as we possess indicate that the flood dis- 
charge has not increased in recent years. The greatest flood of the 
Mississippi at St. Louis occurred in 184-1, the next largest in 1785. 
On the Great Lakes the high water of 1838 is the greatest on record. 
In the Ohio the flood of 1884 exceeded that of 1913 at Cincinnati, 
and that of 1832, while 5 feet lower at Cincinnati, was 5 feet higher 
at Pittsburgh than this year’s flood. The gauge records at the 
bridges over the upper Mississippi, which cover a period of 30 years, 
would indicate that the flow from Minnesota and Wisconsin, where 
the forests have been most extensively destroyed during the period, 
has been slightly improved, though the river shows signs of deterio- 
ration where it receives the flow from the prairie lands of Iowa and 
Illinois. They appear tO' confirm the conclusions of the German 
forestry authorities that the influence of forests on drainage is con- 
cealed by other causes more powerful in their effects. 

The flood of 1912 was not due so much to excessive precipata- 
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tion as to the fact that the surface of the ground was frozen over the 
States of Illinois, Indiana, and Ohio so that there was not the soil 
absorption of rain water that usually occurs. 

CAUSE OF 1913 FLOOD, 

There is not the remotest connection between deforestation and 
the disasters which have just occurred at numerous cities in Ohio 
and Indiana. The flood of 1832 was similar to that of 1913, but it 
was discharged by streams of the dimensions the Creator intended 
they should have. Since then cities have sprung up and land has 
become so valuable that riparian owners have encroached upon the 
waterways. Where the floods formerly flowed untrammeled, fac- 
tories and dwellings have been constructed and numerous bridges 
have further restrained the stream’s discharge. When His laws 
are violated, though slow to anger, the Creator occasionally asserts 
His might and the works of man crumble before Him. If it would 
accomplish any useful purpose, I could name other cities where con- 
ditions are as dangerous as at Dayton or Columbus, but the lessons 
of the flood will be forgotten with the burial of its dead. 

The question of the rise of the river bed by levee construction 
has been exhaustively investigated. On the Rhine the maximum 
effects were observed at Dusseldorf, where the same discharge at 
low water appears to attain a height 8 inches greater to-day than it 
did 100 years ago, while the same discharge at high water has low- 
ered about 1 foot in a century. On the Po the maximum observed 
change in low-water conditions was 0.02 of a foot per year, but it is 
by no means proven that even these small changes have resulted 
from levee construction. They may have arisen from the improve- 
ments in the river bed which were made simultaneously with levee 
construction. The observations of the Mississippi River Commis- 
sion agree with the Dusseldorf observations in that the Mississippi 
River appears to be slightly enlarging its section, at least at mid- 
stages. 

The present contents of the adopted levee line of the Mississippi 
River is about 243,000,000 cubic yards. It has been computed that 
with an addition of 200,000,000 cubic yards and at an estimated cost 
of $57,000,000 this line would be safe against any flood which has 
occurred in the Mississippi River. This sum, though large, is less 
than $4 per acre of land protected from overflow, and appears in- 
significant when compared with the amounts which are being ex- 
pended per acre for irrigation purposes in the arid west. The in- 
crease in the value of land on the damage caused by one overflow 
like that of 1912 would pay for the completion of the levee system. 

When a levee line contains but one-half the material that safety 
requires, crevasses afford no argument against levee construction. 
During the flood of 1912 hundreds of miles of levees were topped 
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with earth in sacks to a height of from 2 to 4 feet, to prevent the 
water flowing over them, and water was seeping through their nar- 
row bases in copious streams, which was unheeded until mud began 
to flow. The levee which failed at Beulah, Miss., recently was held 
till the pile of sacks exceeded 20 feet in height. 

The holding of 1,525 miles of such levees through the flood of 
1912, even though 13 miles failed, is a powerful argument in favor 
of a properly constructed levee line. There was no failure where 
levees were built to a suitable grade and adequate dimensions, as in 
the upper Yazoo district. 

WHAT he: favors. 

CONCI^USION. 

While of the opinion that levees aiford the only practicable 
method of controlling the floods of the Mississippi River, in con- 
clusion I desire to state that I am strongly in favor of both refores- 
tation and reservoir construction, but limited to the purposes for 
which they are adapted, just as I am in favor of reenforced con- 
crete for small bridges, though not considering it applicable to one 
spanning the lower Mississippi River. The price of lumber to-day 
is a sufficient argument for planting trees, without attempting to 
associate forestry with the climate or with the flood conditions on 
our rivers. If the Federal Government or the States do not con- 
serve the forests, the time will soon come when the farmer will 
raise his crop of timber just as he now plants a field of wheat, and 
for the same reason, because it will pay him to use his waste land 
for the purpose. 


WHFN RESERVOIRS ARE NECESSARY. 

Reservoirs are necessary for municipal water supplies, for pur- 
poses of irrigation, for the development of power, and for feeders 
to canals. They can be successfully employed on small streams to 
diminish floods or increase the low-water flow. The trouble arises 
when an attempt is made to utilize them for too many purposes at 
the same time. There must be a paramount issue to which the 
others will be subsidiary. 

If the main purpose is to supply a city with water only the ex- 
cess can be used for power development. If the dams are con- 
structed to produce power, the reduction of floods and the improve- 
ment of river navigation must be subordinate thereto. Water re- 
quired for irrigation can only be used to develop power when the 
clam of the storage reservoir is given a greater height than is neces- 
sary for its flow over the land to be reclaimed. 

During the next decade there will be an enormous development 
of reservoirs, both for irrigation and for power purposes, which I 
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hope will be utilized to correct man^s folly and prevent many dis- 
asters similar to those which have recently occurred in Indiana and 
Ohio. While the control of the lower Mississippi by reservoirs is 
impracticable, there are numerous smaller streams where they can 
be used with excellent results. 

It is questionable, however, whether such reservoirs should be 
built with the control of our rivers the first object of consideration. 
It will, to be sure, saddle the cost on the United States Treasury, but 
to close down a power plant and stop the growth of craps every 
time the navigation of a minor stream is interfered with, I do not 
consider would be a wise proceeding. 

I am also skeptical of Government ownership. It may have 
worked satisfactorily in irrigation projects, but my own experience 
with Government ownership of water power makes me suspicious. 
I have found that when the Government buys water power, the 
powed companies consider it worth $25 per horsepower per year, 
but when conditions are reversed, and an attempt is made to lease it, 
the price drops to 10 cents. 

Wherever it will pay to build a dam for power purposes, capital 
stands ready to construct it, if it can obtain the franchise. By 
regulating the franchise the reservoir can also be used to restrain 
local floods. 

The systematic conservation and regulation by the Government 
of a river from its source to its mouth sounds most attractive,, sug- 
gesting a scientific solution of every problem of river hydraulics, but 
instead I greatly fear that it is the voice of a siren luring the people 
to an open pork barrel for every stream in the United States. 



APPENDIX C. 


MISSISSIPPI RIVER. 

Committe^e: on Commi^rce:;, 

United States Senate, 

March 2, ipio. 

Senator William P. Frye presiding. 

The Chairman. Judge Taylor is here, I believe. Judge, will 
you please take the stand ? 

STATEMENT OF JUDGE ROBERT S. TAYLOR. 

Mr. Taytor. Mr. Chairman and Senators. 

The Chairman. Judge Taylor, what is your official position 
now? 

Mr. Taylor. I am a member of the Mississippi River Com- 
mission. 

The Chairman. How long have you been in that position? 

Mr. Taylor. Since March, 1881. 

If I am allowed to pursue my own wishes, I will address my- 
self to the provision of the bill which makes an appropriation of 
$2,000,000 for the Mississippi River below Cairo. I desire to im- 
press upon the committee the emergency which exists for the use of 
that money upon the lower Mississippi. The work of the Govern- 
ment upon the river below Cairo has been conducted in the prosecu- 
tion of two great projects. One was the improvement of the chan- 
nel for commerce and the other was the reclamation of the alluvial 
valley from floods. One of these projects, the second one, has 
been substantially accomplished, and I do not know any words by 
which I can adequately express the greatness of that work and its 
value. The alluvial valley of the Mississippi below Cairo com- 
prises 29,790 square miles of alluvial deposit, extending to a great 
depth, and its products are of the choicest kind. The upper one- 
third of the valley, extending about to Memphis, produces corn in 
the greatest possible perfection and grasses and other crops of that 
character. The central one-third, extending from Memphis to the 
Red River, produces cotton, and the lower one-third, from the Red 
River to the Gulf, produces sugar and rice. 

The protection of the valley against flood by levees began about 
two hundred years ago at the site of New Orleans. The levees 
built then were very small ; they did not need to be high. In time 
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of great floods the water spread over the whole valley and flowed 
down to the sea in the form of a great, slowly moving lake of com- 
paratively shallow depth. The settlers at New Orleans found them- 
selves upon a comparatively high piece of bank land which did not 
need a levee higher than this table here [indicating] to protect them 
from the overflow. The levees gradually extended upstream; the 
progress was very slow indeed; and as they went upstream they 
gradually included in the channel water which had formerly gone 
over the country at large. The effect was to increase the flood 
height little by little until by the time they had reached Red River 
the flood height had been very materially increased. The Govern- 
ment began its co-operation in the work of levee building in 1882. 
Since that time the work has been prosecuted by the Government 
and the States in co-operation. The Government has expended on 
the levees since that time about $23,000,000, and the States and 
riparian communities have expended 50 per cent more than that at 
least; but the exact amount is not known. 

Senator Burton. You mean $23,000,000 expended by the Gov- 
ernment and 50 per cent more expended by the localities — that would 
make $34,500,000. 

Judge TayIvOR. Yes, sir; they have expended as much as $34,- 
000,000, or more than that. 

I think it is entirely safe to say that for every $2 which has been 
expended by the United States Goveimment since 1882 the riparian 
communities have expended $3. The administration of this fund 
in the hands of the Mississippi River Commission has been con- 
ducted with a view to securing the best possible degree of co-opera- 
tion from the riparian communities. It was from the beginning 
the rule of the commission to help most those who helped them- 
selves most, and the people all the time have done all that they pos- 
sibly could to contribute to the building of the levees. The levee 
lines now extend a distance of nearly 1,500 miles — from the Gulf 
to a point some little distance above Cairo. They have confined 
the flood within the channel with substantial success for nearly ten 
years. The levees that existed before 1882 were light and low and 
weak, as compared with those that exist now. They have been in- 
creased very much in height and strength since 1882. 

The result has been a wonderful development of the country. 
A generation of people have grown up since the work began, 'fhey 
have acquired confidence in protection from tlie floods, and the 
whole valley is alive witli ju-ogress and prosj)crity. The value of 
land has increased prodigiously, i know 1 am not slating anything 
extravagant when 1 say that the value of land in the valley since 
the beginning of the levee work under the co-operation of the Gov- 
ernment has increased threefold from Cairo to the Gulf on an aver- 
age. The railroads are threading the country as thickly as in New 
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England. Every form of business is in a state of the highest activ- 
ity; factories, mills, banks, and every agency of active business have 
multiplied to a surprising degree. All that is necessary to reclaim 
the whole valley completely and bring it all into a state of cultivation 
is surface drainage, and that work is now in active progress. There 
have been many drainage associations organized under the Taw and 
drainage canals for carrying away the surface water are being built 
in all parts of the valley at great expense and with great energy. I 
repeat, as I said before, that I do not know where to look in the 
whole world and in all history for so splendid an example of recla- 
mation as has been accomplished by the levees of the Mississippi 
River. The work that has been done would have been impossible 
without the co-operation of the Government. I suppose that if the 
Government had kept its hands off, levees would have been built 
some time, adequate to restrain the floods, but I do not think it 
would have been — it could not have been — accomplished until near 
the end, or perhaps after the end, of this century. No system of 
levee building by means of forced assessments for immediate con- 
struction would have been possible without sacrifice of a large part 
of the property in the valley. The levee districts have not only 
taxed themselves in every practicable form, by taxes on the uncul- 
tivated land, by another tax on the cultivated land, by taxes on the 
cotton and other crops, but they have borrowed money and have mil- 
lions outstanding now of levee bonds upon which the levee districts 
have to carry heavy burdens of interest. What has been done, Mr. 
Chairman, in my opinion, could not have been brought about by 
any possibility in any other way except that in which it has been 
done. It appears to me that a work of reclamation which has been 
so well accomplished and which is of such incalculable value is no 
more to be abandoned — there should be no more thought of aban- 
doning it than of abandoning New York Harbor or the Panama 
Canal. 

But we have now reached a crisis in the work. Up to this time 
the commission has been compelled to devote the money appro- 
priated to be expended under its direction to immediate and dire 
emergencies. After work had got along to a point at which a 
navigable channel was secured 9 feet in depth, and it had become 
certain that it could be permanently maintained, then the commis- 
sion devoted its energies very largely to the completion of the 
levee system to a point at which it would protect the valley from 
overflow. It reached that point with substantial success nearly ten 
years ago. The problem now is to preserve them. The danger 
which threatens them is undermining by the caving banks. In the 
face of that danger the ordinary recourse has been to move the 
levee back and make a loop, which will carry it away from imme- 
diate danger. In the old days, when the levees were comparatively 
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small, that was an easy thing to do, but the completion of the sys- 
tem so as to hold the floods has necessitated the building of levees 
to much greater height, so that it has become a much more serious 
matter to make a loop than it was twenty-five years ago. Moreover, 
this sort of situation is frequently occurring: The alluvial valley 
below Cairo has many crescent-shaped lakes which lie near the river 
which are the remains of old river bends which have been cut 
off in the river's shiftings and left inland, and the ends of which 
have silted up so as to form lakes of crescent shape. 

Now, it is no uncommon thing for an important line of levee 
to stand on a narrow neck of land between the river and one of 
those lakes. In such a situation it is impossible to make a loop 
without going around the lake, which may take a long distance, 
and over marshy ground where the building of a levee is pretty 
nearly impracticable. In such a case as that the most economical 
way, and almost the only way, may be to revet the bank at that 
place and stop the caving. The commission has always been very 
shy about doing that because of the expense of revetment, and they 
have never made revetment for that purpose except under the pres- 
sure of the most dire necessities. The first one built was at Bolivar, 
in Mississippi, in 1888. There a very large and costly levee 30 feet 
high, I should say, at its highest point, stood upon a narrow neck 
of ground only a few hundred feet wide between a rapidly caving 
bank and Lake Bolivar. To let that levee go and carry a new one 
around Lake Bolivar and across its outlet bayou would have in- 
volved an enormous expense, besides throwing out a very large area 
of cultivated land; and so the commission determined to build a 
revetment at that point to protect that levee. That revetment is 
there to-day, and has been a complete success. It has had some ex- 
tensions and repairs, but in all the years that have elapsed since 
1888 to the present time the levee has not moved or changed, and 
the revetment has not moved or changed. 

Senator Burton. That was not the first revetment, or was it ? 

Mr. Taytor. No; not the first revetment, but it was the first 
revetment built for the express purpose of protecting a levee at a 
critical strategic point. The next one built was at Lake Providence, 
farther down, in 1894. The town of Lake Providence is situated 
upon the bank of a lake by that name close to the Mississippi River, 
and caving had approached to within a very short distance of the 
levee. To let the levee go was to let the town go and require the 
building of another levee around Lake Providence, and to do that 
it would be necessary to cross the Tensas Bayou, a project that 
would have been expensive and difficult in the extreme. That re- 
vetment was put in in 1894 and has been entirely successful. It 
stopped the caving, and the town of Lake Providence has been 
saved, and all the country round about there has been saved from 
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inundations, which it would have been almost impossible to prevent 
otherwise. Such emergencies as these when they come are dread- 
ful. The alternative of letting a levee go under those circumstances 
is one to stagger a man. This situation has been coming along 
gradually for ten years, and it became acute, I should say, about 
four years ago, when the Rivers and Harbors Committee of the 
House was framing the last rivers and harbors bill. The committee 
had made up its mind to make an appropriation of $2,000,000 for 
the current year and $2,000,000 more per annum for the three 
years following. I went before the committee and presented facts 
substantially like those I have just stated. I asked that we might 
have $3,000,000 per annum instead of $2,000,000. I got down on 
my knees to the chairman. Senator Burton, as I think you will re- 
member, Senator. 

Senator Burton. I do not quite remember that. You mean 
metaphorically ? 

Mr. Taylor. Metaphorically ; yes, sir ; and he finally consented 
to allow us an extra million for that year, and I think he did it more 
because I was on my knees than for any other reason. I begged 
it of him. That million dollars was worth several millions to the 
river. With that million dollars we were able to do some work of 
tremendous importance. Since that time we have been getting 
along on two millions a year — as Eliza crossed the river, in Uncle 
Tom's Cabin, — as you will remember, she crossed the Ohio River 
at Cincinnati about this time of year, with her baby in her arms, by 
jumping from one cake of ice to another. For the last three years 
we have been just jumping from one cake of ice to another. We 
have been in the face all the time of tremendous possible disasters. 

A crevasse is always a disaster, but a crevasse now, when the 
levees have got so high that it means an outpour from a head of 12 
or 15 feet across a valley 20 miles wide, filled with people, planta- 
tions, houses, towns, and all that pertains to going society, becomes 
a dreadful calamity. We have felt as if we must not let that occur 
if we could possibly help it. To illustrate the straits we are in, I 
may say that the last time we went down the river we had just 
$10,000 left in the locker from the previous appropriation. There 
was a place in the levee in the upper part of the valley where for 
some 5 or (i miles the embankment was too low to stand a sever 
flood ; and there was a revetment way down the river just above 
Natchez that is also greatly important. The question came up as 
we went down whether we would use that last $10,000 to bring that 
piece of levee up to grade or put it on the revetment at Giles Bend, 
and we did not decide the question until we got down to Giles Bend 
and looked at it. We had the question before us all the way down 
the river, what we should do with that last $10,000. When we got 
to Giles Bend we made up our minds that we would better put it on 
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the levee. We proceeded on the theory of the Irish inspector of 
railroad wheels, who hit a wheel a lick just as a passenger stuck 
his head out of the window and said, ^'It seems to me that wheel is 
cracked.'' The inspector said, ‘"It is, sorr, but I think it will hold 
until the next station." We made up our minds that the revetment 
at Giles Point would hold until next year, while it was certain that 
we would have a crevasse in the Reelfoot levee with a very high 
flood. The $10,000 was enough to make that safe, as we thought. 

I have spoken about the disaster of a crevasse. It is always 
bad enough, but at this time, when the people have just learned 
what it is to feel safe and business and prosperity are booming, a 
few bad crevasses would be such a shock to confidence that the con- 
sequence in that way would be ten times as great a disaster as the 
destruction of the property by the overflow. Now, we are at this 
time confronted by conditions in a number of places where that 
disaster threatens and may occur at any time; and where there is 
no way of saving the levees except by revetting the banks in front 
of them ; and for that purpose we ought to have $4,000,000 this year, 
and the next year, and for several years. 

Revetments are expensive work. A revetment requires a float- 
ing plant of something like 25 pieces, and costs something like 
$150,000. As a rule, a plant can not do more than 4,000 feet in a 
season. Revetment can only be put in when the water is at a suit- 
able stage, and experience has shown that we can sometimes, in a 
very favorable season, put in 5,000 feet with one plant; we can not 
count on more than 4,000 feet on an average. We have at the pres- 
ent time six revetment plants on the river, so that we are not in a 
situation to put in more than about 24,000 feet a year. If we could 
receive this year an appropriation of $4,000,000, we could provide 
five or six new revetment plants. We do not want more than $4,- 
000,000 this year. There is a limit to the rapidity with which re- 
vetments can be profitably put in. The limit is found partly in the 
quantity of plant required, and partly in the practicability of getting 
labor, but more than that, in the supply of brush from which they 
are made. It takes about 3^ cords of brush per running foot df 
revetment. We have heretofore in late years counted the cost of 
revetment at $30 a foot, but it is growing on us a little, and I expect 
that for the next five or ten years they will cost as much as $33 to 
$35 a running foot. 

With $4,000,000 we could take care of the critical points in the 
river as rapidly as we could do it profitably under any circumstance. 
The places where revetments are immediately and imperatively 
necessary extend all the way from a few miles below Cairo to 
Natchez. A number of them are necessary to prevent cut-offs. I 
do not know to what extent the members of this committee are 
familiar with cut-offs and what they are, or why they ought to be 
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prevented. A man’s first thought, in looking at a map of the Mis- 
sissippi River, naturally, is that its numerous bends are defects and 
it would be better without them. In fact. President Hayes, who 
appointed the first Mississippi River Commission, said to General 
Gilmore, the first president, when he came in to express his thanks 
for the honor conferred, that he supposed the first thing the com- 
mission would do would be to take some of the kinks out of the 
river. But this is the truth about it : There is a certain relation be- 
tween the velocity of the current and the resisting power of the 
bank in which stability of the channel is possible. If the bank is 
softer it will erode faster; if the current is more rapid it will erode 
faster, and vice versa. The river, by the laws of nature, is en- 
deavoring all the time to find that relation between velocity of cur- 
rent and resisting power in the bank by which it may have a stable 
flow. As a caving bend extends back , into the country it increases 
the length of the river and so diminishes its slope ; but in that process 
of lengthening its bend it tends to turn upon itself and so cut off its 
own neck, and that shortens its length again. The shortening will 
be equal to the difference between the distance across the neck and 
the distance around the bend, which may be as 15 or 20 miles to a 
thousand feet. The important fact is that the cut-off introduces 
into the river at that point a fall, it may be of 6 or 8 feet, which 
produces such a violent increase of the velocity for miles above 
and below the cut-off that the river proceeds at once to attack its 
banks with renewed violence and lengthen its bends again. So, by 
extending its bends and increasing its length and then cutting off 
the necks and decreasing its length, the river is engaged in the con- 
stant effort to find some equilibrium between its velocity and the 
resisting power of its banks. 

A study has been made of all known maps extending back as 
far as data can be obtained and comparison made of the changes, 
and it is known that the deepening of the bends in the last century 
has been enough to increase the river’s length by many miles, and 
also that the cut-offs have been enough to reduce its length a great 
deal. I believe it was Mark Twain who said if the caving went on 
uninterruptedly for a century or so New Orleans would be 5,000 
miles from St. Louis, and on the other hand if the cut-off process 
went on for a couple of hundred years New Orleans would be a 
suburb of St. Louis. As it is, a study of the subject has shown that 
the river has not perceptibly changed its length within a century. 
Its caving bends and cut-offs have compensated each other upon the 
whole during all that time. I wish I had the map here which you 
once had in the room occupied by your committee. It was a large 
wall map prepared by the Mississippi River Commission which 
showed the river and adjacent country from Cairo to the Gulf, in- 
cluding lands liable to overflow, levees, lakes, and bayous, all in de- 
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tail. It would be invaluable for your use just now. I suggest that 
you make a requisition upon Colonel Bixby right now to send you 
one from St. Louis. If I had that map it would delight me to show 
you one little stretch of river, known as the ^^Greenville Bends, 
where there are four great bends, one immediately above the other, 
around which for a hundred years the river has flowed without ma- 
terial change and maintained for itself a perfect channel. 

But the demon of unrest has at last invaded those bends, and as 
long ago as 1890 the neck of the upper one began to cut away rap- 
idly, and there was serious danger of a cut-oif. Now, a cut-off in 
one of those bends — ^there being four of them, one right above the 
other — would introduce such a violent disturbance in the river that 
the bends would all go one after the other very quickly, and with 
all those bends cut out there would be chaos in that part of the river 
for half a century or more to come. So the commission began to 
build a revetment at the upper one — Ashbrook Neck, it is called — 
as long ago as 1890 and has maintained it ever since, and so has 
prevented a cut-off there. But quite lately the river has suddenly 
attacked the lower one of those necks — Leland Neck, it is called — 
with such fury that there is only about 700 feet remaining now 
which the river will have to go through in order to make a cut-off. 
A revetment has been begun there and should be prosecuted with all 
possible energy. To prevent a cut-off at that place is the most 
emergent piece of work on the whole Mississippi River. 

Senator Burton. How long is the revetment that is required 
there ? 

Mr. Tayuor. We can not tell just how long it will have to be. 
It can not be less than a mile, and maybe 2 miles, or possibly more. 
It is necessary to cover all the bank that is caving at the time ; gen- 
erally something like a mile to start with. Then, if the caving 
shows a disposition to extend, the revetment is extended accordingly. 

I should think that it will be necessary to put in 2 or 3 miles of 
revetment at Leland Neck within the next two years. 

Senator Bourne. What would be the destruction of property 
if that cut-off took place? 

Mr. Taylor. That could not be estimated at all. 

Senator Bourne. The destruction would be enormous? 

Mr. Taylor. Enormous beyond any figures. That cut-off would 
precipitate another at once. These slender necks, one above the 
other, would go like a row of bricks — knock one down and you 
knock them all down. 

Senator Burton. What is the fall from the upt)er side to the 
lower side? 

Mr. Taylor. In high water? 

Senator Burton. Yes. 

Mr. Taylor. It is the fall around the bend. 
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Senator Burton. I know. But how much is that? 

Mr. Taytor. I should think it is not less than 7 or 8 feet. 

Senator Burton. Cutting across one neck in itself would not 
do any harm especially? 

Mr. Taytor, No, sir. 

Senator Burton. But the different course the channel would 
take 

Mr. TayIvOR. The effect would be to induce a great increase of 
velocity in that part of the river which would extend for 50 miles 
and more up and down the stream. The cutting off of those four 
necks would induce a fall of 25 or 30 feet in the river. No one can 
tell anything about what the consequences would be of such a pro- 
digious change. 

Senator Bourne). It would flood an enormous extent of terri- 
tory? 

Mr. Taylor. Yes, sir; a great extent of territory, and, what 
is worse, it would tear the banks and levees all to pieces. It would, 
for one thing, I think, destroy the city of Greenville in short order. 

There was a cut-off in 1884 at Waterproof, which is about 20 
miles above the city of Natchez. That is the only cut-off that has 
taken place in the Mississippi River within thirty years. I saw that 
almost at the moment it occurred. The river was high; we went 
down in our steamboat past the upper side of the bend and around 
the point. There was no indication of any trouble as we went 
along the upper side of the bend, but when we got around to the 
lower side there was a roar like Niagara, and the water was coming 
across the neck in great leaps, and by the next morning the steam- 
boats were going up and down that channel. That cut-off intro- 
duced such an increased activity in the river that it immediately 
threatened another cut-off at Giles Bend, a little above Natchez. 
The caving on the upper side of Giles Bend was so accelerated by 
the Waterproof cut-off that within three years we had to begin a 
revetment there, and we have been at work at it ever since. We 
have got above five miles of revetment in that l)end now. It has 
been a very difficult thing to keep that neck from being cut off. 

I have spoken so far of revetments as means of preventing 
cut-offs and protecting levees, but if we are to look forward to the 
development and maintenance of a deep channel down the Missis- 
sipp River, whether it be 14 feet or less or more, then revetment 
assumes importance for another and entirely different purpose. 
The only impediment to navigation in the Mississippi River is the 
bars. These bars come almost entirely from the caving banks. 
There is some sediment coming into the Mississippi River at Cairo 
from the Missouri, but it is a comparatively small portion. Alto- 
gether the greater part of the sand which builds up the bars comes 
from the banks in the vicinity. The sand and loam scoured out of a 
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bend are carried — I should say partly carried and partly pushed and 
rolled — along the bottom to the foot of the bend, where it crosses 
the channel into the next bend below. At the point where it crosses 
the channel the current loses its velocity to a large degree, and with 
the loss of velocity has less power to transport sediment. Hence it 
deposits a large part of its load on the crossing below the bend from 
which it was taken, and that happens at every crossing. The greater 
part of the material that forms the bars comes from caving bends 
not far above. If the channel of the Mississippi could be emptied 
out, dry and clean, so that you could travel up and down it, you 
would find yourself passing through a series of small hills and val- 
leys. You would go through a crescent-shaped depression or valley 
with a bank at your side 80 or 100 feet high. Then you would 
ascend a sand hill not quite so high, and then you would descend 
into another valley and then over another sand hill, and so on. 
Now, when the bed is filled with water these sand hills come up 
nearly to the top, and they constitute the only obstruction there is to 
navigation. In order to make the river navigable, we must cut off 
the tops of those bars. There are about 43 of them below Cairo 
that obstruct navigation now, or about that. What we do now is 
to trim off the tops of those sand bars with dredges. Their average 
length is about 800 feet, in some cases several hundred feet more 
than that. 

Senator Burton. Do you mean downstream? 

Mr. Tayuor. Yes, sir; downstream. They are, as a rule, about 
800 feet long. I have sometimes been asked the question very fre- 
quently, in fact — whether the improvement of the lower Mississippi 
to a 14-foot depth is practicable. I answer without hesitation that 
it is. But, for a reason which will be apparent when you think 
about it in a minute, the difficulty of making a channel in this way 
increases rapidly as you go deeper. In order to make a 9-foot chan- 
nel we have to cut off, say, 4 feet from the top of the bar, which is 
a common experience and an easy thing to do. For a 14- foot chan- 
nel we would have to cut off 9 feet from the top of the same bar. 
We would have to cut not only deeper, but for a greater distance, to 
include the slope of the bar above and below. The cut would have 
to be made longer and deeper and wider, too. When it comes to 
that we may introduce changes in the regime of the river, which we 
can not exactly foresee. You see, at low water these bars are dams 
between pools ; there is a pool in the bend above the bar, and there 
is a pool below, and when you cut through the dam the tendency 
of the increased flow is to lower the pool above a little bit. As little 
as 4 feet does not produce any visible change in the elevation of the 
pools above or below, but if we undertake to make a channel 14 feet 
deep and make a cut across the top of the bar 9 feet deep and 800 
feet wide we will let the water out of the upper pool into the lower 
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pool in very large quantities, and if we repeat that process at every 
bar the tendency will be to lower the whole surface of the river at 
low water, and that will bring up more bars fhat are now too far 
down to give trouble. 

Senator Burton. That is true even when you are dredging? 

Mr. Taylor. Yes, sir. In our present operations we do not 
pay any attention to bars that are more than 9 feet below the surface 
of the water, but if we introduce such a number of large cuts across 
the bars as will let down the low-water surface of the river, so that 
bars that are not troubling us now will have to be looked after, we 
have to dredge more and more bars and go deeper and deeper, and 
will come by and by to a point where the work will become exceed- 
ingly difficult. I do not say it can not be carried to 24 feet, but I 
do say we will find it tremendously difficult M do it and keep that 
depth. 

Now, to do anything like that, Mr. Chairman and Senators, to 
get even 14 feet, it will be necessary, I think, that we shall reduce 
the quantity of sand which is eroded from the banks and deposited 
on the bars. Every revetment that is put in and holds its place 
stops that much caving and cuts off that much of the supply upon 
which the bars are fed. If the caving banks were all revetted the 
bars would be starved out; they would not disappear entirely, but 
they would be reduced to such small proportions that you would 
have a deep natural channel. I believe that if the banks were all 
revetted the river would become navigable to 14 feet without any 
other sort of an improvement at all. If we have in mind the prob- 
ability of looking for further depths in the Mississippi River, the 
course we want to pursue is to greatly increase the number of revet- 
ments, with the view of diminishing the activity of bar building. It 
is certainly true that the revetment. of caving banks diminshes the 
activity of bar building. There is a stretch of river called Plum 
Point reach, about 75 miles above Memphis, where a large number 
of revetments were put in years ago and a large number of them 
are yet there. For 40 or 50 miles below that reach there has been a 
noticeable diminution of bars. They are of less height than they 
once were, and I think the evidence is clear that they have shrunk 
in consequence of the revetments that have been put in above them ; 
and there is nothing to account for it that T know of except the 
dirninution of bar-building activity due to the revetments in Plum 
Point reach. 

If we ever expect to greatly increase the depth in the Missis- 
sippi River below Cairo, revetments will be necessary. Nothing can 
be more certain than that ; and inasmuch as every revetment that is 
put in now to protect the levee at a critical point will contribute at 
once to the diminution of bar-building activity and also to protect 
the levee and so do service in two directions at once, I say, gentle- 
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men, that I know of no place in all the United States where you can 
put $4,000,000 with more certainty of useful results than right 
there. 

Senator Burton. Do you think this $4,000,000 which you have 
asked for is necessary for the protection of the work already done 
by the Government ? 

Mr. Taytor. Yes, sir; it is. 

Senator Bourne. And for protection of property on the side ? 

Mr. Taylor. Yes, sir. 

Senator Bourne. And also looking toward the future improve- 
ment of navigation by deepening the river ? 

Mr. Taylor. Yes, sir. 

Senator Burton. What share of the sand bar building ma- 
terial, as you term it, in the river below Cairo originates from the 
caving of the banks, and what share comes in from above? You 
never made any calculation on that I suppose, but your statement 
gives less importance to that which flows in from above Cairo than 
some have given to it. 

Mr. Taylor. I know it does, but I think I am right there. 

Senator Burton. Now, reducing it to fractions, approximately, 
what would you say it was from the Mississippi River above Cairo 
and what share developed in that section? 

Mr. Taylor, I should say, without any hesitation, although you 
must know that this is largely conjecture, yet I should say without 
hesitation, that not 1 per cent of it comes from above Cairo. 

Senator Burton Comes in from above, 

Mr. Taylor. No, sir. 

Senator Burton. How about that material which is here? 
What rate of progress does it make downstream ? 

Mr. Taylor. It is moving downstream all the time. I am not 
able to say at what rate, or how many miles a year, but the caving, 
as a rule, begins at the upper end of the bend and increases in activ- 
ity as it approaches the lower end, so that the result of the year’s 
work is to move the bend downstream a little. In this way the 
bends are all the time moving downstream slowly. 

Senator Burton. You would not be able to give any estimate 
of the rate? 

Mr. Taylor. No, sir. 

Senator Burton. And the place of that that goes clown is sup- 
plied by that that comes in from above? 

Mr. Taylor. Yes, sir. 

Senator Burton. Now, as I understand you on this problem of 
the improvement of the navigation of the river, 3 ^ou think the only 
effective way in which to obtain a material increase in depth is by 
revetting the banks? 
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Mr. Taylor. Yes, sir. That is necessary, in my opinion. 

Senator Burton. You would eliminate dredging? 

Mr. Taylor. You could not eliminate dredging for the present. 

Senator Burton. I mean as an absolute reliance? 

Mr. Taylor. Yes, sir. 

Senator Burton. Of course you have to have dredging. 

Mr. Taylor. Yes, sir. 

Senator Burton. You do not think you would get 5 additional 
feet by dredging? You have 9 now. 

Mr. Taylor. No, sir. I do not think you could get 5 additional 
feet by dredging. We tried two experiments; one last year and 
one the year before. We experimented on two or three bars to see 
if we could get 14 feet by dredging. We made a success on two of 
them and a failure on the third. The result of the experiment as a 
whole was to indicate that an attempt to get 14 feet by dredging in 
the present condition of the river would be uncertain and unre- 
liable. 

Senator Burton. To increase the depth by spur dikes or by 
contracting the width of the channel would be a very different 
question. 

Mr. Taylor. You could not do that. 

Senator Burton. Or by dams or anything of that kind? 

Mr. Taylor. I do not think so. 

Senator Burton. Now we come to the point of deepening the 
channel by revetment, the most reliable, but a very slow process. 

Mr. Taylor. Bound to be slow ; yes, sir. 

Senator Burton. And it would take a good many years? 

Mr. Taylor, A good many years, and slower and slower as you 
went on. I would like to say this before I forget it ; and that is we 
could give you 10 feet now without any trouble in two years. My 
opinion is that it would be a wise thing for Congress to do to make a 
requirement of 10 feet, and I think it would be a good thing to put 
in the bill this year that the work shall be conducted with a view to 
obtaining 10 feet from Cairo down within the next two years. 

Senator Burton. One foot additional to the present depth? 

Mr. Taylor. Yes, sir. 

Senator Burton. Would you require any additional equipment 
in the way of dredges for that? 

Mr. Taylor. I do not believe we would. 

Senator Burton. In going up and down the river are there 
complaints of shallow depth? 

Mr. Taylor. No, sir. 

Senator Burton. The sole appeal is for the protection of prop- 
erty? 

Mr. Taylor. That is the only outcry now. 
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Senator Burton. The applications that are coming now do not 
ask for a greater depth of water? 

Mr. Taylor. No, sir. 

Senator Burton. Never have, have they? 

Mr. Taylor. Oh, yes. 

Senator Burton. That was where there was a shallow place on 
a bar or something of that kind, they would ask you? 

Mr. Taylor. Yes, sir. 

Senator Burton. Conceding your claim for $4,000,000 as a 
maximum amount, could you economically spend any more than 
that on this river? 

Mr. Taylor. No, sir; I think not. 

Senator Burton. Could you ever, in years to come? 

Mr. Taylor. I do not know, but not for a few years to come. 

Senator Burton. Four million dollars a year you regard as the 
maximum amount that you could economically spend on the river? 

Mr. Taylor. Yes, sir; I believe it is. 

Senator Burton. What is your opinion as to the shallow'-draft 
and deep-draft navigation in that locality? 

Mr. Taylor. My opinion is that this country has a great lesson 
to learn as to the value of shallow-draft navigation. Of course 
there is great economy in deep-draft navigation — the value of a 
channel for navigation increases with the square of its depth, I sup- 
pose you might say — ^but at the same time there is a great value in 
shallow navigation. I look forward to the time when we shall have 
in this country a vast system of internal waterways of all depths, 
from a few inches to many feet, all of which will be made useful 
and profitable. 

I have been watching for two or three years an experiment in 
the Mississippi Valley with gasoline motor boats. The boat con- 
sists of a barge not much longer than this table and not more than 
twice as wide as this table^ — just a box like a piano box; a water- 
tight box not more than 3 feet high. The gasoline motor at the 
stern is about as large as an automobile, and propelled by some sort 
of a gasoline engine. I have seen more of them about Vicksburg 
than elsewhere. These boats load up 2 or 3 or 4 tons of freight — 
maybe more, I do not know how much — and go up the bayous of 
the Yazoo Basin and the little streams there through the narrow^ 
shallow channels that intersect that basin. They do not draw more 
than a foot and a half, and they seem to be doing a good business 
and increasing rapidly. They are like what you might call an 
aquatic truck. One man does the whole business. The owner sits 
in the stern and is captain, pilot, and engineer all in one. 

Senator Burton. In the navigation below Cairo, with the ex- 
ception of the coal that comes down the Ohio River, there is prac- 
tically no long-distance navagation, is there? 
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Mr. Tayi^or. Not much, although I run across, every once in a 
while I run across shippers who tell me that they shipped their 
freight on the Mississippi upstream as well as down. I happen to 
know a member of a large drug firm in St. Louis who told me the 
other day that they were shipping all their oriental stuff, their olive 
oil, barks, essences, and drugs that come from the Mediterranean 
and Eastern countries entirely by water — ^by ocean vessels to New 
Orleans and from there to St. Louis by river. 

Senator Burton. They have no through passenger boats now ? 

Mr. Taytor. There are no through passenger lines from St. 
Louis to New Orleans. 

Senator Burton. They ship on freight boats? 

Mr. Tayuor. Yes, sir. 

Senator Burton. There is very considerable traffic south from 
Memphis to Helena, is there not? 

Mr. Taylor. Yes, sir. 

Senator Burton. And from Vicksburg to Natchez? 

Mr. Taylor. Yes, sir. There are lines of boats from New 
Orleans to Memphis that carry passengers, and there is a line from 
Memphis down to Vicksburg and lines from Vicksburg to New 
Orleans. 

Senator Burton. There are no through passenger or freight 
boats from Cairo? 

Mr. Taylor. I can not say about that. 

Senator Burton. You are familiar with the line at New Or- 
leans that they call the Mississippi Valley Transportation Company? 

Mr. Taylor. Yes, sir. 

Senator Burton. Up to just a few years ago they carried con- 
siderable freight down the river? 

Mr. Taylor. Yes, sir. 

Senator Burton. When was it at its height? 

Mr. Taylor. I think its greatest development must have been 
between 1870 and 1880. 

Senator Burton. The same company? 

Mr. Taylor. The same company, I think so. These boats 
were at their greatest activity before the Mississippi River Com- 
mission commenced its work. 

Senator Burton. In what way did they carry their freight? I 
think the committee would like to know. 

Mr. Taylor. They carried their freight in barges, handled by 
sternwheel towboats — a number of barges by one towboat. They 
had no trouble in taking down 50,000 bushels of grain in one tow. 

Senator Frye. Any of those gasoline boats on the Mississippi 
River ? 

Mr. Taylor. Not on the Mississippi River proper, they are too 
little for that. 


179 



Senator GArriNGE^R. Have you given any thought to the type 
of barge used in Germany? I think it is 206 feet long, carries 600 
tons, with a draft of 5^4 feet. 

Mr. Taylor. I have given no thought to it^ at all. 

Senator Burton. The usual barge is something over 1,000 tons. 

Senator Gallinglr. They have one type of 600 tons. 

Mr. Taylor. I have seen them on the river Rhine, that is all I 
know about it. 

Senator Gallinglr. What do you think of the possibilities of 
using them on the Mississippi River? 

Mr. Taylor. I do not see any reason why they should not be 
used to a very great extent. There is a channel of 9 feet from 
Cairo to New Orleans, and 9 feet is sufficient for highly profitable 
navigation, in my opinion. 

Senator Burton. What is the reason commerce will not use it? 

Mr. Taylor. There are a whole lot of reasons. The answer 
to that is almost as comprehensive as another committee is expected 
to give why fines have increased. The main cause, in my opinion, 
is want of confidence. 

The Chairman. In the river? 

Mr. Taylor. Yes, sir; in the permanence of the improvement. 

Senator Burton. That is, if they had 9 feet permanently they 
could well 

Mr. Taylor. Yes ; but that 9 feet is dependent upon appro- 
priations made by Congress from year to year. 

Senator Burton. Congress had appropriated enough for the 
other years ? 

Mr. Taylor. They have done so of late, but not always in the 
past. Shippers are not sure they will in the future. 

Senator Burton. I think, so far as dredging is concerned, you 
could have confidence in that. 

Mr. Taylor. River navigation depends upon individual en- 
deavor. To build a fleet of boats to navigate the Mississippi 
River profitably would cost several millions of dollars, and it is not 
surprisng that men hesitate to do it. It is not strange, in view of 
the history of the river. Thirty years ago there was a great clamor 
for the improvemtnt of the channel. The Mississippi River Com- 
mission came in with a blare of trumpets; they were going to get S 
feet right away. That goes back, I expect, beyond the active recol- 
lection of you gentlemen about this subject. 

The Chairman. Not beyond mine. 

Mr. Taylor. Not beyond your recollection if you were givin«- 
attention to it at that time. If you had time, I would like to give 
you a little bit of history there; it is interesting. As soon as the 
Bads jetties had been successfully opened in 1878 by the contrac- 
tion of the channel and the increase of the flow over the bar 
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people said at once, Why can not we a|iply that in-iiiciple to the 
whole river? Captain Eads ihonglit we could. He said we amid; 
and Captain Eads’s word went a i,n'eat way in that day. The Mis- 
sissippi River Coniniission was created upon the laith of tlie coun- 
try in Captain Eads, lie was one of its nieni])ers at the l)eg'innin|j:. 
It was called Eads Coinniission for some years. 

The CiiAikMAX. het me remind you rii^ht there that Captain 
Eads was goin|^ to cross the Isthmus; he was to sencl tlie 

ships over on rails. 

Mr. 'dAYUm. 1 know he was. I watclied tliat ])roject some, 
too. Ca])tain Eads wrote the first report, lie formulated the ori.e;- 
inal |>lan, which was f<'r the im|)rovemeiit of the channel by conctai- 
tralioii of How solely and alone. 1 U‘ jiroposed to ])rin|j^ tlu‘ low- 
water width of the river to approximately :hnoo feet alon^j^ its whole 
course. This was to he accomplished by holding tlie caving hanks 
by revetment and by building up banks where tlie river was abiior- 
mally wide by de|)osits of sediment ])roduce(l by dikes. We started 
in on that ])lan, and selected a ])lace called Plum Point reach, 25 
miles above Meni])his, and another one called l,ake Providenct* 
reach, about th(‘ same distance aliovc \hckshurg. 'fhey were the 
worst places in the river. We started in with liigh hojies, and wen* 
going to have S f(‘<.*i to C'air<^ in short order. Put we encountered 
all .sfnis of uiiexpc'ctrd difficulties. We did not know how to build 
r<‘vetinents for smT conditions. W(‘ startc‘d out with mattresses 
about 500 feet long and 125 feet wide, d'hose would do very well 
on the Missouri, hut they would n<it do down there. We gradually 
iiK'nx'ised them in size and improved them in (‘onst ruction, hut for 
several ye<ars the work of revetment was so unfortunate that in 15S1 
C'ongrcss ])rohihited any further revc*tments on the Mississijipi River. 

Senator Caijj K cnon When was that, judge? 

Mr. d'AvnoR. 1 think that was in ISSI. 'fhe isecretary of War 
construed that prohibition to mean that we t'oiild not t'veii rc'paii* 
those we had, and we lost millions of dollars hc'canse of the prohihi 
tioii. Put it was soon withdrawn. 

Sc'iiator PiMCrox. When was it ehangc'd? 

.Mr. Ta\’i,o!c ! liiiiik it was in iorce two vears, hut I ;im not 
I'crtain whelher it was two or four. 

'Pile Cii AIRMAN. 1 think it was two years only. 

Senator PoR'rox. 'That is (‘lUirely new to me. it was htU’ore 
my time. 1 )o you mean lliat tlieix' was an csxpress pn Tihit ion of 
revelmcnl by Coiigri’ss in making an appropriation? 

.Mr. d' AN noK. 'fes, sir; an express ])rohihition of revetment in 
tlu* ai )proj)riatioii hill. 

d'he Chairman. Senator Purloii, the evideiua* j'lislified it at 
th<‘ lime, 

Mr. d'AN i,oR. d here was a good deal to justify it. Then, in 



regard to what we called contraction work, the dikes that were built 
upon the bars to narrow the channel. This contraction work was 
surprisingly successful at the start. We obtained some prodigious 
deposits of sediment in the chutes and bars where we were trying to 
build up land. I have known as much as 30 feet of deposit to be 
made in one season as a consequence of permeable dikes that we 
set up. 

The Chairman. On top of the dikes? 

Mr. Tayi^or. No; below the dikes. But these dikes had a bad 
habit of doing their work wonderfully well until they built up the 
deposit to the point where it became most important that they should 
continue to do it, and then they would quit and let the floods go 
across, cutting into the deposits that had formed and making little 
channels across them. Then, if the dikes were a little too high, the 
drift coming down the river would break them off, and if they were 
a little too low the water would go over them without making the 
deposits, so that part of the work proved to be very, very difficult. 
And yet, with all those embarassments, Mr. Chairman, we did make 
substantial and useful headway in developing the channel at Plum 
Point Reach and Lake Providence reaches. We did demonstrate 
that the theory upon which we were going was sound in all its parts. 

Where the work was put in and kept in ; where the revetments 
on the banks held ; where the width was narrowed to 3,000 feet, we 
got an immediate improvement of the channel. We were working 
then for 8 feet, and we got 8 feet through the improved reaches at 
Plum Point and Lake Providence. But as we went along the ex- 
pense increased enormously; we estimated revetments at the begin- 
ning to cost $12 a running foot. We improved our revetments as 
they never had been improved in the world. Our engineers ac- 
quired a skill in making and sinking mattresses that never had been 
acquired before. Where we began with mattresses 300 feet long 
and 125 feet wide, we increased the dimensions to 1,200 feet long 
and 300 feet wide. There were improvements in manner of con- 
struction as important as the increase in size. At last we reached 
the point where we could hold the banks, but the cost had in- 
creased to $30 a running foot. But in all those years — fifteen or 
more — we had never been able to get out of those reaches. 

Senator Nkwi^ands. Get out of those reaches? 


Mr. Taylor. Yes; those two reaches, Plum Point and Lake 
Providence. We made an improved channel there, a highly im- 
proved channel, and if we could have secured as good a channel 
from Cairo to New Orleans as we did in those two reaches, our 
work would have been a great triumph. 

Senator Nlwlands. On an average, how much did you have 
annually ? 
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Mr. TayIvOr. I should say on a rough average, Senator, some- 
thing like two millions a year. 

Senator Burton. For the first few years it was several hun- 
dred thousand in excess of that. 

Senator Newuands. And you now think you could spend $4,- 
000,000 advantageously? 

Mr. Tayuor. Yes, sir. 

Senator Ne^wuands. Do you think that would be enough for 
the next ten years ? 

Mr. Taylor. I believe so. As I was saying, we spent all our 
money in Plum Point and Lake Providence reaches, and we made 
an improved channel there; that much was of little value. The 
commercial interests on the river became discouraged. The men 
who owned the steamboats and barges were waiting for the improve- 
ment of the channel, waiting and waiting, and it did not come. It 
did not do any good to have a good channel for 20 miles at Plum 
Point and 20 miles at Lake Providence while there were bars else- 
where. The old steamboats and barges were wearing out, and their 
owners did not dare to build new ones We made a careful estimate 
of how long it would take us to carry this kind of improvement to 
Cairo, and we found that at the best we could hope to do, considering 
the supply of material, the work to be done, and what we supposed 
would be the possible appropriations by Congress, it would take fifty 
years at least. That would not answer the purpose of commerce. 
Those were dark days. For several years the commission was in a 
position where it could have been accused of having thrown away 
millions of dollars in the Mississippi River without any results. For 
several years I felt like I was sitting on a powder magazine and 
didn’t know what day some enterprising newspaper man might not 
ransack the records and show us up to be a set of utter incompetents. 
Just at that time there came into view the hydraulic dredge which 
had lately been introduced in this country, and the thought came to 
us that we might, after all, with the help of the dredge solve this 
problem of a channel. 

I remember having said once in a speech somewhere that, as 
for this idea of dredging bars, a man might as well undertake to 
lower a flood by carting away the water as to handle the Mississippi 
sand bars with dredges. We had a very bright engineer at that time 
in the fourth district at New Orleans. We also had a hard problem 
to deal with at the mouth of Old River to keep that channel open to 
the commerce of Red River, and we had been trying to do it with a 
dredge. The mud in that river is like soft soap and as fast as we 
dipped it up and put it on the bank it would run in again. We sent 
Captain Millis around the United States to study the subject of 
hydraulic dredges, and as a result of that trip he designed a dredge 
to be used on the Red River. That dredge was an wonderful piece 
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of machinery, and we have never had any trouble since keeping the 
mouth of the river open for navigation. Then, in view of the suc- 
cess of Captain Millis, we went to work and built an experimental 
dredge for trial on the bars of the Mississippi River. One of the 
members of the commission designed it and we called it the Alpha — 
a very good name, the first of its kind. The result of those ex- 
periments were so successful that we were encouraged to go further. 
It was manifest that the success of the work would depend upon 
being able to get through a bar so quickly that the current could take 
possession of the cut and keep it open before it would fill up. We 
called to our assistance the three best engineers of that class in the 
United States. We took them on the boat and took them down the 
river and we showed them what we had to do, and spent several days 
in consultation. We said, ''What do you think you can do under 
these conditions with a hydraulic dredge? We want you to make us 
a dredge just as powerful as machinery can be to float in this water. 
We want to find out how quickly it is possible to cut through a bar 
We said, "We want each one of you to give us a design for a hy- 
draulic dredge for this work with an estimate of the cost at which you 
are willing to undertake to build it, and we will give a contract to one 
of you. We want to make certain specifications ourselves. We want 
the dredge to be capable of handling at least 1,600 cubic yards of 
sand an hour and transporting it a thousand feet through a pontoon 
pipe ; the boat to have a draft not to exceed 6 feet and a width not 
exceeding 40 feet ; we want each one of you to design a dredge which 
he thinks will have the best possible adaptation to that work, and we 
will take one of them — not necessarily the cheapest one, but the one 
which we think will do our work the best and most advantageous to 
buy, counting price as one consideration, and we will give each one 
of the unsuccessful bidders $1,500 for making his plans.'’ In that 
way we built the Beta, the second dredge, and that boat on its trial 
accomplished the astonishing feat of taking up and transporting to 
a distance of 1,000 feet 6,000 cubic yards of sand in an hour. I 
hesitate somewhat to make this statement, because I am speaking en- 
tirely from memory, and my memory of figures is very unreliable. 
But that is my recollection. At all events, it was something phe- 
nomenal — something which had never been heard of before. It 
settled the question. It was then obvious that it was possible to 
make a dredge boat that would cut through a bar so quickly that 
the water could take possession of the cut and flow through it before 
It would begin to fill up ; and that was the beginning of dredging 
on the Mississippi River. I slept far better for a good many nights 
after that. ^ 

Senator Burton. When was the Beta built? 

Mr. Taytor. I am the worst man on dates there ever was in the 
world. 
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Senator Burton. Do you remember, Colonel Bixby ? 

Colonel Bixby. I do not remember ; it was long before my day. 

Mr. Cooi^tY. 1896 or 1897. 

Mr. Taylor. Mr. Cooley is a walking encyclopedia of facts, and 
he undoubtedly knows better than I do. 

Senator Burton. You stated you do not think any material in- 
crease in depth would be obtained by dredging. Are you sure that 
there will not be as much further advance in the make of dredges 
and the amount of material that they will be able to handle, and that 
they will accomplish just such astonishing results as the Beta did 
before? 

Mr. Taylor. I think there might be. 

Senator Burton. Is there any limit to size? 

Mr. Taylor. There is a limit to draft, of course. A dredge 
boat used on a bar must be of such shallow draft that she can get 
on the bar and get through the river; but a dredge boat might be 
made twice as great as the Beta. 

Senator Burton. You would still have that problem of pools, 
with bars above? 

Mr. Taylor. Of course. 

Senator Burton. And the difficulty of handling that enormous 
mass of material? 

Mr. Taylor. Yes, sir. Since that time we have built eight 
smaller dredges. As we built the Beta as an experiment, she was 
not very well designed for active work, although she has clone a 
great deal of good work since and is still serviceable. The dredges 
we have now, the best ones, handle approximately 2,000 cubic yards 
per hour. 

The Chairman. Did we not import one of those dredges? 

Mr. Taylor. No, sir. 

Senator Gallingkr. That was at Galveston. 

Mr. Taylor. I think there was one or more imported for use at 
Galveston. We have been improving these dredges all the time ; 
the last one built has always been the best, and we expect to improve 
them still further. 

One of the mcmijers of the commissic^n was abroad last year in 
attendance upon the navigation congress at St. Peterslmrg, and while 
abroad he was authorized to spend several months on the continent 
in the study of the latest developments in suction dredges, and he 
brought with him a large mass of very valuable material, by the 
aid of which we are expecting to build another dredge which will be 
superior to any we now have. 

The Chairman. What solidity is there to the sand on a bar? 

Mr. Taylor. It varies. It depends largely on how long it has 
been there. Sometimes the bars are very hard, but the average bar 
is quite soft. In a few places on the river the bars contain a good 
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bit of gravel and they are quite hard. But such bars are not com* 
mon. There is one thought, Mr. Chairman, which I want to ex- 
press in reference to the deepening of the river by the building of 
revetments. I think the river itself teaches a lesson on that point, 
from which we can get some sound deductions. The river in its 
lower reaches has by nature a deep channel. There is no necessity 
for any improvement in depth, except at one or two localities, any- 
where below Red River. Now, in my opinion that is to be attributed 
mainly to two causes. The first is the continuity of flow in the same 
path, and the second resisting power of the banks. I ought really to 
reverse the order of those causes. In the lower reaches of the river 
the banks are formed by deposits of finer sediment than that de- 
posited in the upper reaches. This forms a hard, tenacious soil 
which erodes slowly. This greater permanence of the banks keeps 
the curent flowing in the same path and it cuts its channel deeper 
and deeper. 

Now, by revetment, we imitate to a certain extent that condi- 
tion. We increase the relative resisting power of the bank, and in 
doing that give the river a chance to scour its bed and make itself a 
better channel. So I look to revetment first for a reduction in the 
amount of bar building material which travels down the river ; and 
second, for a greater perseverance of the river in the same line pf 
flow from year to year. These two causes together will be sure to 
give us an improved channel. As to how much, I don’t know. I 
have no doubt it will be 14 feet, with complete revetment of the 
caving bends. 

Senator Burton. Speaking of revetment in the earlier work of 
the commission, you limited the location to those two places where 
it had an immediate effect in the regime of the river and naviga- 
tion? 

Mr. TayIvOr. Yes, sir. 

Senator Burton. This revetment at Bolivar was the first ex- 
ception ? 

Mr. Taytor. Yes, sir; the first exception. 

Senator Burton. That was about 1888 ? 

Mr. Taytor. That was the date ; but I was not right m saying 
what I did in answer to your question. The Bolivar revetment was 
the first one put in to save a levee, but we had put in some at Hick- 
man and Columbus, in Kentucky, at an earlier date to save them 
from the attacks of the river. 

Senator Burton. Your method of selection is where it will save 
the levees? 

Mr. Tayuor. Yes; to meet emergencies, where it will save the 
levee or prevent a cut-off. 

Senator Burton. You are speaking of some causes of the 
decadence of traffic; what are some of those? 
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Mr. Taylor. What I have said pretty nearly covers the sub- 
ject. The old boats have worn out, and there is no possibility of the 
restoration of traffic on the Mississippi except by building new 
boats at a large outlay of capital. The people who would do that 
sort of thing are distrustful of the permanence of the channel and 
are afraid of the railroads. 

Senator Burton. The railway system is very different from 
what it was forty years ago? 

Mr. Taylor. Yes, sir; very. 

Senator Nlwlands. What is the possibility of restoring river 
transportation? It is practically dead now. 

Mr. Taylor. I know it is. I think it can be restored, but its 
restoration, in my opinion, requires two things : First, confidence on 
the part of the people ; and in the second place, some sort of protec- 
tion against ruinous railroad competition. I think the present laws 
which allow the railroads to cut rates to any extent to meet water 
transportation are not right. I think there ought to be some limita- 
tion upon the right of railroads to cut rates as against water trans- 
portation. 

Senator Burton. Speaking of that confidence. You say the 
Mississippi Valley Transportation Company was really doing more 
before the commission took up the work at all? 

Mr. Taylor. Yes, sir ; I think it was. 

Senator Burton. I see no lack of confidence there. 

Mr. Taylor. It had embarked upon an enterprise — 

Senator Nlwlands. They had the railway competition at that 
time, didn’t they ? 

Mr. Taylor. They took the river as it was. 

Senator Burton. The transportation company was building 
new barges and obtaining new tugs and had a very large number of 
them clear down to the beginning of this century, and they sold 
out one by one and finally sold out all of them in 1904. 

Mr. Taylor. They may have sold out finally in 1904. I thought 
they had substantially quit before that. There is another thing 
to be said about it, and that is that the men who were behind that 
enterprise switched off and became interested in other lines of busi- 
ness that were much more profitable and they let the barges go. 
There was a great boom in St. Louis about that time in developing 
trust companies, and Mr. Haavstick became interested in them, 
and he could very well afford to let his barges go. 

Senator Burton. In regard to the railroad competition, what do 
you say to a statute which provides that when a railroad has lowered 
a rate on the line by rail in order to compete with river transporta- 
tion that it can not restore that rate unless the Interstate Commerce 
Commission approves and finds that the rate was not lowered merely 
to cut out the water transportation ? 
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Mr. TayIvOR.. I think that would be wise. 

Senator Burton. Would you go so far as to give the commis- 
sion authority to make the minimum rate ? 

Senator Martin. If the long and short haul clause was abso- 
lute and did not have the exception, that would cure the trouble. 
The long and short haul clause is subject to exception. Now, where- 
ever there is water competition, then they change the rate to suit 
themselves, although for a shorter distance they will charge not half 
as much. 

Senator Burton. The Waterways Commission expresses the 
opinion that it had been carried further than it was originally in- 
tended. 

Senator Martin. If that clause of the law was free of that ex- 
ception and made absolute and unconditional, it would meet the diffi- 
culty of the situation. 

Senator Burton. That is a pretty big problem. Senator Martin. 

Senator Martin. It is a large problem. 

Mr. Tayuor. I think it would encourage commerce if you 
would put in the law now a direction that the 10 feet be obtained 
below CairO' within two years. It would signify that the Government 
had taken a step forward which would go a long ways tO' gain the 
people's confidence. 

Senator Burton. Is not the decrease in these grain shipments 
due to the fact that flour mills have been established along the route 
by which the grain goes, and that it is different right now from what 
it was then? 

Mr. Taytor. I think that may be .so. 

Senator Burton. Is not this a pretty important factor in the 
situation — the absolute lack of terminal facilities? 

Mr. Taytor. It is a very important factor, I think ; highly im- 
portant. 

Senator Ne^wuands. Do you think if the improvement was 
made there to give 10 feet and was assured on the river, that the 
people themselves would establish these terminal facilities and 
build the steamers ? 

Mr. Taytor. I don’t know just how far that would go. That 
would very much encourage them to do it, but just how far they 
would go I do not know. The towns and cities along the river, I 
think, would be encouraged to build wharves and terminal facilities. 
Those are the parties that ought to build them ; the cities and towns 
along the river ought to make their own terminal facilities. You 
could hardly expect the shipper to do it. . 

Senator Stone. Do you know what the comparative difference 
would be of freight rates on the river and by rail? 

Mr. Taylor. No, sir; I am not informed on that subject. 

Senator Stone. About the matter of making the provision so 
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that the levees bordering on the river would be taken care of by the 
riparian owners — you expressed yourself several years ago before the 
Rivers and Harbors Committee on that? 

Mr. Taylor. If I understand your question, my answer would 
be this: We have long been looking forward to the time when the 
property owners would be able to take care of the levees there them- 
selves without any help from the Government. That time has come 
with respect to one large levee district. The upper Yazoo Levee 
District has taken care of its own levees entirely for four years, and 
has expended, I think, in that way something over $2,000,000. There 
are other districts, especially some on the west side of the river and 
some in Louisiana that may be able to do that within a very short 
time. In the last two or three years the levee authorities have very 
generally expressed the opinion that if we could take care of the 
banks and protect the levees against the encroachment of the river 
by caving, that they could take care of the levees. 

Senator Stonl. Now, if this large appropriation is made that 
you ask, ought not the commission begin insisting on that? 

Mr. Taylor. I think we ought. 

Senator Stone. That the communities take charge of the 
levees ? 

Mr. Taylor. Yes, sir; I think so. 

Senator Bourne. Do you mean the construction or mainte- 
nance ? 

Mr. Taylor. Both. We have always done that to the greatest 
extent possible, and with few exceptions the people have responded, 
as we thought, to the extent of their ability. There are some in- 
stances where they did not, but in very few localities. 

Senator Stone. Would you deem it wise to insert a provision 
prohibiting the commission from using the money for levees? 

Mr. Taylor. In this bill? 

Senator Stone. Yes. 

Mr. Taylor. Oh, no; I would not do that. Let me tell you 
about that. There are some places in which the levees ought to be 
Ixiilt higher, where the riparian owners are very feeble, and yet 
where the levees ought to be made higher, and some places where 
the levees ought to be extended where none have been built yet. 
Two of these places are at the foot of two great basins. One of 
these is the St. Francis, which begins a little way above Cairo 
and extends down to a little above Helena. The St. Francis River 
hows down that basin and empties into the Mississippi River a little 
above Helena. The foot of that basin has been left open in order to 
let the surplus water escape into the river, and it must always be left 
open ; but the levees have not been extended down as near to the 
foot of that basin as they ought to be. There are a few miles of 
levee that ought to be built there in which the Government will have 
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to assist. The citizens can help, but the Government will have to 
assist if it is to be done within any reasonable time. A similar con- 
dition exists at the foot of the Yazoo Basin. The Yazoo River for- 
merly emptied into the Mississippi at the foot of that basin, just a 
short distance above Vicksburg, but in the recent years the Govern- 
ment has diverted the Yazoo from its former course and carried it 
down in front of the city of Vicksburg. There is no reason now why 
the levees should not be carried down close to the city of Vicksburg, 
and it ought to be done; and there will have to be some help there. 
There is another contingency that might arise, Mr. Chairman, which 
would require the expenditure of a large amount of money on the 
levees below Red River. There is a provision in this bill that the 
commission shall examine and report upon the feasibility and desira- 
bility of divorcing the Red River from the Mississippi. That means 
building a dam across Old River, which connects Red River with the 
Mississippi so that all the water of the Mississippi must go down 
between the banks to the Gulf. As it is now the Mississippi floods 
divide at Old River, and part of the discharge goes down the Atcha- 
falaya to the Gulf. There has been for many years a strong demand 
to close that mouth. It has been awaiting the completion of the lock 
at Plaquemine which lets the Red River commerce into the Missis- 
sippi at that point. Now, that lock has been completed, and the 
demand for the divorce of the Red River from the Mississippi has 
become active and urgent. That division ought to be made some 
time. Whether in the near future or not, is a question. If it should 
be, it will produce a condition of things which will require a consid- 
erable increase in the height of the levees from there down to the 
Gulf. 

Senator Burton. This water, when the Mississippi is high, 
which flows through Old River and down the Atchafalaya, would 
flow directly down the Mississippi and raise the level of the water 
very much. 

Mr. Taylor. Yes, sir; that is what would happen. We know by 
experience that two or three times in a century, at long intervals, 
extraordinary floods do occur — floods like they had in Paris, that 
eclipse all former records for long periods of time. Now, with the 
mouth of Old River closed by a dam and the levees remaining as they 
are now such a flood as that would inundate the whole lower country. 

Senator Burton. Can you state briefly the reason for closinV 
that? ' ^ 

Mr. Taylor. It is mainly to relieve the Atchafalaya Basin from 
Mississippi flood water, and so protect the lands in that basin, or, 
rather, make their protection and reclamation easier. 

Senator Stone. Leaving this out, can you give an estimate of 
how many miles we would fill out to build levees ? 

Mr. Taylor.. Of new levees not more than oO miles, I think. 
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Some of the present levees are lacking in the necessary height and 
strength for entire safety. We have a standard — I do not know how 
interesting all of this is to you gentlemen — we have a standard 
height which the Mississippi River Commission has established, and 
which is regarded as safe, and that is that the crown of the levee 
shall he 3 feet above the highest known water in that locality. I 
will explain that a little. The flood level or flood surface of the 
Mississippi River is a very irregular line ; it does not follow a defined 
and continuous slope. 

Senator Bourne. It depends on the topography of the country, 
does it not? 

Mr. TayIvOR. It is subject to a great many causes, and we have 
this method of keeping track of it. At every great flood, there is an 
examination made of the river along the banks by men in skiffs, who 
drive nails in trees every mile or so at the water surface, and that 
gives us a record of the flood height at those particular points. Five 
miles below it may be quite different, and five miles above it may be 
quite different again; so that the top of the flood is a sort of undu- 
lating line ; and as the levee is built to a height of 3 feet above that 
watermark, it is 3 feet above the highest known water in that 
locality. There are some places in the levee that are below that 
height, and they must be brought up. How much the Government 
will have to help on that I do not know. 

Senator Burton. Of this 50 miles you would expect at least half 
to be paid by the locality, would you not ? 

Mr. Tayeor. I should think so; yes, sir. 

The Chairman. You will be here to-morrow, will you not, 
Judge Taylor? 

Mr. Tayeor. I will remain here, Mr. Chairman, if I can be of 
any service to the committee. 

Senator Bourne. What is the general process of local contribu- 
tion in the way of cooperation? Do they bond their land? 

Mr. Taylor. It is done in this way: The local communities 
have organizations authorized by statute, and they raise money by 
taxation. They issue bonds, too, and nearly all of the districts are 
bonded now for as much money as they can borrow. The work on 
the levees is parceled out by consultation between the United States 
district officer and the local levee officer. 

Senator Bourne. Under the direction of the United States dis- 
trict officer? 

Mr. Taylor. We allot, for instance, say, $100,000 for the 
lower Yazoo district. The United States officer there knows that he 
has that amount to spend there. The local engineer of that district 
knows how much he can spend. They meet in consultation and go 
over the ground and agree that the United States officer shall take 
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this much of the work and the local engineer the rest. It is all done 
to the approval of the United States district officer. 

Senator EouRNr;. The new land formed or reclaimed, does that 
go to the levee districts? 

Mr. TayIvOr. That goes to the riparian owners. 

Senator Burton. The State of Louisiana has a tax over the 
whole State, do they not? 

Mr. Tayuor. Yes, sir. There is a tax extending over the whole 
State to a certain amount. That is the only State in which there is 
anything of that kind. 

The Chairman. The committee will now stand adjourned until 
10 o’clock to-morrow morning. 

(Accordingly, at 4.40 p. m., the committee adjourned until to- 
morrow morning, Wednesday, March 2 , 1910, at 10 o’clock.) 
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APPENDIX D. 


THE MISSOURI RIVER. 
WEDNESDAY, MARCH 2, 1910. 


COMMITTE^E ON COMMERCE, 

United States Senate, 
Washington, D. C., March 2, 


The Committee on Commerce of the United States Senate 
pursuant to adjournment, at 10.30 a. m. 

Present: Senators Frye (chairman),) Nelson, Gallinger, 
rose, Perkins, Bourne, Burton, Martin, Stone, and Simmom 

The Chairman. The committee will please come to or( 

The Senator from Oregon wishes to ask Mr. Cooley a que 
and the chair hopes that in answering Mr. Cooley will be as br 
he possibly can. 

Senator Stone. Mr. Cooley does not seem to be here 
Chairman. 

The Chairman. Mr. Cullom, do you wish to say anything 
about the Chicago matter ? 

Senator Cueeom. I do not want to discuss the subject 
except the provision relating to Illinois, and I would prefer 
that after the others are through. 

The Chairman. Suppose you do it now ; it will reliev 
from attending on the committee hereafter. 

Senator Cuelom. If there is anybody else present who liai 
thing to say, I would prefer that they make their statements 

Senator Stone. There is present this morning Mr. Fox, an 
neer whO’ has had a large experience on the Missouri River 
wants to return today, and I would like some timie, as soon a 
convenient for the committee to hear him, to let him proceed 
can do so after Senator Cullom has made his statement. 

Senator Cueeom. If he is here, let him go on right now. 

The Chairman. Very well. We may just as well take t 
Missouri River one time as another. We already have som 
dence in relation to it from gentlemen who have been befoi 
committee. 
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Senator Stone. Colonel Bixby spoke something about it. 

The Chairman. So that we will hear the engineer now. 

Senator Stone. This is Mr. Fox, of Kansas City. 

STATEMENT OF S. WATERS FOX. 

The Chairman. What is your name? 

Mr. Fox. S. Waters Fox. 

The Chairman. What is your business? 

Mr. Fox. A civil engineer. 

The Chairman. Are you a government engineer? 

Mr. Fox. No, sir. 

Senator Burton. Have you ever been in the employ of the 
Government ? 

Mr. Fox. I was employed for twenty-four and one-Balf years 
on the Missouri River work. 

The Chairman. On Missouri River work? 

Mr. Fox. Yes, sir; I first entered the service, Mr. Chairman, 
in September, 1878, and for a time was engaged under (then) Maj. 
(now retired Brig. Gen.) Chas. R. Suter, in designing some boats for 
him at the St. Louis office, and then I went on the lower Mississippi 
River in charge of a party to collect physical data of the stream 
from Cooks Point to Arkansas City. In the following May, 1879, I 
was sent on to the Missouri River in charge of a party to expend two 
appropriations, one at Glasgow and another at Cedar City, Mo. I 
was continuously in the employ of the Government in charge of 
works at various points on the Missouri River from that lime until 
1903, when I resigned in order to go into civil life and engajge in the 
practice of my profession as a civil engineer. 

The Chairman, d'he committee will hear what you have to say 
with reference to these items about the Missouri River. Vou have 
read them, have 3^011 not? 

Mr. Fox. Yes, sir. If you will pardon me, I want first to de- 
liver a message which, as a representative of the Kansas City Com- 
mercial Club, I was asked to deliver to the committee by the presi- 
dent of the club, Judge W. T. Bland. Kansas City is now engaged 
in raising a million dollars for a boat line on the Missouri River, 
and I am assured in a way that enables me to assure you tliat that 
money will have been raised by the end of this month — the million 
dollars. Something like $450,000 of it had been subscril^ed when 
I left Kansas City on Friday last. And they have undertaken, in a 
way that insures success, to raise the balance of tha< money before 
the end of this month. There is absolutely no doubt but that the 
full amount will be subscribed and devoted to establishing a line of 
boats upon the Missouri River. 

The Chairman. Between what points? 



Mr. Fox. I think between Kansas City and St. Louis. Whether 
they will extend their operations above or below those points I do 
not know. 

It is possible that they may have an auxiliary plant that would 
run up the river as far as St. Joseph or Omaha, but I am not sure as 
to that. 

Senator Gallinger. What would be the character of the boats ? 

Mr. Fox. That has not yet been determined, but it will be. 
The boats will be builded upon the lines that the most thorough in- 
vestigation into the subject would seem to indicate as the best. 

Senator Gallinger. Do you know what the contemplated draft 
of the boats will be? 

Mr. Fox. They will probably arrange for a draft of 6 feet any- 
way. That would be the most obvious thing. 

Senator Gaeeinger. Will they be steamboats or barges? 

Mr. Fox. That I am not authorized to say. 

Senator Burton. Will you be good enough to repeat the last 
sentence? They will probably be what, did you say? 

Mr. Fox. They will probably be designed for a 6-foot draft. 
That means that they can be used on a 3-foot draft, of course, or 
that they can be used on any greater depth of water that was avail- 
able. 

In this connection I would like to call the attention of the com- 
mittee to the fact that in 1907 and 1908, when Kansas City had a 
small line of boats on the river engaged in commerce, they found it 
practicable to load to something like a 5~foot draft. Now, that is 
not the measure of what will be found feasible if Congress continue 
to neglect the Missouri River, or do anything short of permanent, 
comprehensive improvement of the river. In the period of five 
years, beginning in 1903, the Missouri River made a phenomenal 
flood record. The great flood of 1903 attained a height of 35 feet on 
the Kansas City gauge, or 8.8 feet higher than the disastrous flood 
of 1881 ; again in 1904 the river rose to a height of 25.2 feet, and in 
1908 a stage of 30.3 feet, or only 4.7 feet lower than the 1903 flood 
was attained. In point of duration the 1908 flood was phenomenal 
— it holds the record. Its effect, on that account, in cleaning or 
scouring out the channel of the river was even more marked than 
the combined effects of the two previous floods. As a result of 
these three floods in five years, we have greater navigable depth in 
the river than previously obtained, or than we can reasonably expect 
to have in the future. The recurrence of great floods at such inter- 
vals is very unusual. With the single exception of the flood of 1844, 
the only flood of magnitude at all comparable in its effect upon the 
general conditions with that of 1903 was in 1881, above referred to. 

I bring this up because I think we can reasonably expect, in the 
ordinary course of events, that the channel will deteriorate to some- 
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